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ABSTRACT
The use of online learning has increased to the point of becoi 
part of education programs at many colleges and universities. The £ 
learning occurred in response to the need for convenient and readily accessible 
university degree programs. However, in far too many instances, the adoption of this 
delivery method occurred without the aid of information that would lead to the 
effective design and delivery of online courses.
This study was designed to determine the effects of collaborative and 
individual online problem solving on the relative frequency of higher-level thinking. 
The research sample consisted of 25 students in a graduate-level course at a large 
Midwestern university who were randomly assigned to one of six online discussion 
groups. During the initial discussions, three of the groups participated in 
collaborative problem solving and produced an agreed-upon problem solution, while 
the other three groups discussed the problem but produced individually constructed 
solutions. When the discussions were repeated, the groups switched environments.
Research data consisted of student messages that were created during the 
discussions. Student messages were analyzed and coded to one of the five phases on 
a research-based model reported on in the literature on higher level thinking in online 
learning environments.
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The findings suggest that both collaborative and individual problem solving 
are effective pedagogies for generating higher level thinking in an online learning 
environment. The first discussion session produced minor differences in the relative 
frequency of higher level thinking between the collaborative and inc 
solving groups. However, during the second session, the collaborati 
solving groups exceeded the individual problem-solving groups in the relative 
frequency of higher level thinking.
The results of this research support the potential of online learning 
environments in terms of their ability to promote higher level thinking. Additional 
research is needed to compare, contrast, and evaluate a variety of online learning 
pedagogies with the aim of identifying those that have the greatest potential for 
promoting higher level thinking. The replication of this study in a different 
environment might also be worthwhile.
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CHAPTER 1 
INTRODUCTION TO THE STUDY
Distance learning is rapidly gaining acceptance within the educational 
community and opportunities for continued growth abound. As the distance learning 
market has grown so has the availability of programs and courses that are offered 
online. According to information provided by the National Center for Educational 
Statistics (2004), in 2000-2001, 56% of all postsecondary institutions offered 
distance education courses as compared to 34% in 1997-1998. In 2000-2001, 89% 
of public four-year institutions offered distance education courses as opposed to 78% 
in 1997-1998. The most impressive growth in distance education occurred in private 
four-year institutions where the availability of distance education courses virtually 
doubled (19 to 40%) during that time frame.
There are several reasons for this movement toward the provision of distance 
learning opportunities, not the least of which are the cost savings that have been 
reported on in the literature. Over the past decade, the availability of technologies 
such as computers and the Internet made communication at a distance not only 
possible, but in some cases, cheaper, faster, and preferable to face-to-face 
communication (Graham, 2002).
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However, when studies look at the use of distance learning technology as an 
adjunct to class-based course offerings, the results in terms of cost appear to be 
somewhat mixed. A few studies that revealed improved learning outcomes also 
referred to the increased costs that were associated with the use of o:
(Curran, 2001). As universities confront the additional technical am 
resources that are required to support distance learning courses, they are realizing 
that offering courses online will not necessarily guarantee cost reductions. 
Expectations with respect to the cost of Internet-based education in relation to 
traditional face-to-face teaching have been perhaps unduly optimistic and, in some 
cases, university administrators are reviewing their commitments to online education 
(Curran, 2001).
In contrast to the mixed results regarding institutional costs, there is general 
agreement regarding the efficacy of distance learning as a vehicle for providing 
learning opportunities that were, in the past, not readily available to a student 
population that is referred to as being increasingly nontraditional (Miller & Miller, 
1999). “To an increasing number of people, distance learning opportunities are 
filling the need for increased education or training in ways that were not previously 
possible” (Graham, 2002, p. 308). This is perhaps especially applicable to students 
who are seeking to increase their learning or job skills while meeting their 
obligations to their families. Having the luxury of learning from home holds 
tremendous opportunities for completing degrees with less of an investment in time 
and dollars than would be the case if  these same individuals were forced to travel to
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
3and from a university two to three times per week (Curran, 2001). In light of the 
obvious benefits that accrue to the student population, it is likely that institutions of 
higher learning will be forced to expand their distance learning programs regardless 




Empirical evidence that online learning and asynchronous text-based 
communications support the higher order forms of learning that university students 
need to develop is limited (McLoughlin & Luca, 2000). In light of the tremendous 
growth in the use of online learning detailed above, there is a critical need to advance 
our understanding of how to facilitate effective online learning (Kanuka, 2005); 
specifically, which pedagogies are likely to support optimum learning? If, as some 
believe, heightened cognition is a prerequisite for optimum learning, which delivery 
methodologies are most apt to engender higher level thinking and in turn effective 
learning in online learning environments? The integrity of online learning as an 
adjunct to classroom instruction will not be realized until instructors are armed with 
guidance around the design and delivery of distance learning courses that emanates 
from the findings of empirical research.
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4Even if it is determined that distance learning is more efficient and less costly 
than course delivery in traditional settings, according to Kahn (1997), it is the 
“learning dimensions” that will determine its ultimate effectiveness and worth. As 
Jonassen (1997) suggested, online learning provides the opportunity 
course offerings, but placing courses online holds no guarantees in t 
effectiveness of the learning environment and the learning that is achieved. In fact, 
current research is troubling in the picture it paints of student activities and the 
prospects for learning when students interact online. While students will comply 
with course requirements that stipulate going online, the interactions that result may 
be halfhearted at best.
Research conducted by Angeli, Valanides, and Bonk (2003) revealed online 
student exchanges that were conversational, opinionated, and totally lacking in any 
instances of critical thinking. During research that investigated online student 
interactions, Hughes and Daykin (2002) noted student messages that were primarily 
social rather than informational and lacking in evidence of debate or critical thought. 
In most instances, students were communicating with their instructor rather than 
amongst themselves. Online student exchanges produced personal opinions and 
surface knowledge (Stahl, 2002). The research findings noted above were 
representative of the researcher’s observations during the pilot that preceded the 
current study with regard to the conversational nature of online exchanges and the 
absence of higher level thinking.
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5Levels of Thinking Online
While the adjectives that are used to describe higher level thinking may vary, 
definitions generally refer to analysis, synthesis, and the creation of new knowledge 
(Garrison, Anderson, & Archer, 2001; Gunawardena, Lowe, & And 
With respect to studies that are specifically aimed at generating and measuring 
instances of higher level thinking, the findings are disappointing at best. 
Unfortunately, even when achieving higher level thinking was a focal point of 
research activities, the bulk of online student interactions are representative of 
thinking at the lower levels (Beaudrie, 2000; Kanuka & Anderson, 1998; Marra, 
Moore & Klemczak, 2004). The research referenced above employed the Interaction 
Analysis Model developed by Gunawardena et al. (1997) to measure levels of 
thinking and, in each case, when coded against the levels on the model, the majority 
of the student messages fell within the categories that according to Gunawardena et 
al. are representative of lower level thinking. Lower level thinking, as it is described 
by Gunawardena et al., is shallow, conversational, and opinion-focused.
Placing students in online learning environments that fail to afford 
opportunities for higher level thinking and intellectual growth is simply not an option 
if universities are to fulfill their promises of preparing students for future endeavors 
(Smith, 2003). Today, success in corporate environments demands the ability to 
work well with coworkers, to problem solve, and to make insightful contributions to 
issue-related discussions. Universities will fail to prepare their students for success
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6in any occupation if all avenues for learning, including online avenues, are not rich 
with opportunities for higher level thinking (Smith, 2004).
At the beginning of the 21st century, all educators and all educational 
institutions faced a time of great potential for change that positively 
learning and the ability to think at higher levels than is currently the 
2003). However, a consistent finding and concern raised by studies of the American 
educational system is that students at all levels are unable to think effectively 
(National Commission on Excellence in Education, 1983). Students cannot 
understand challenging texts or complex issues. Their reasoning is often illogical 
and they do not critically assess arguments (Smith, 2003).
The potential of online learning is exciting and the opportunities for taking 
this environment beyond the online learning environments that currently prevail 
appear to be limitless. As Duffy, Dueber, and Hawley (1998) suggested, with proper 
attention to course design, universities can begin to blur the distinction between the 
classroom and online learning environments in terms of the opportunities for 
learning and educational activities they support. With the development of 
increasingly sophisticated electronic conferencing systems, opportunities for the 
creation of student-centered learning environments are a reality. There are several 
electronic conferencing systems that allow instructors to establish discussion 
requirements online, to review and contribute to recorded student discussions, and to 
interject questions that can generate learner reflection and critical thinking. What
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
7remains is determining how to employ online conferencing systems in a manner that 
enhances student learning.
Purpose
The purpose of this research was to compare individual and 
problem solving in an asynchronous online learning environment with regard to the 
generation of higher level thinking. Online interactions should be structured in a 
manner that supports the production of higher level thinking and for Jonassen (1996) 
and others, that method was problem solving, not in isolation but in concert with 
others. When students are placed in groups for the purpose of problem solving, the 
principles of a constructivist learning environment to include sharing ideas, 
reflecting on and critiquing new knowledge, and arriving at solutions that represent a 
synthesis of old and new knowledge can be realized (Johnson & Johnson, 1996). 
Kanuka and Garrison (2004) referred to the collaborative group processes that can 
occur during group problem solving as one of the most effective means of facilitating 
higher levels of learning.
A great deal has been written regarding the use of problem-based learning in 
primary and secondary classrooms and at the undergraduate level, particularly in 
reference to its use at business schools (Smith, 2003). Less attention has been paid 
to the employment of problem-based learning at the graduate level and research 
involving the use of problem-based learning in an online learning environment has 
been limited at best. This research will expand current knowledge regarding
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
8problem-based learning by examining its use at the graduate level with a focus on 
collaborative problem solving as an effective pedagogy for the production of higher 
level thinking.
Research Questions/Hypotheses
In response to the need described above, this research measured the relative 
frequency of higher level thinking in online discussion groups that were problem 
solving individually and collaboratively. The research sought to provide answers to 
the following questions.
Research Question 1
When the individual results for all six discussion groups were combined, did 
the relative frequency of higher level thinking change (either increase or decrease) 
from the first to the second discussion session?
Hypothesis 1
There will be no change in the relative frequency of higher level thinking 
from the first discussion session to the second discussion session.
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9Research Question 2a
During the first discussion session is there a difference in the relative 
frequency of higher level thinking for the students who were problem solving 
individually and the students who were problem solving collaborati'
Research Question 2b
During the second discussion session is there a difference in the relative 
frequency of higher level thinking for the students who were problem solving 
individually and the students who were problem solving collaboratively?
Hypothesis 2a
The relative frequency of higher level thinking in the collaborative problem­
solving groups will be greater than the relative frequency of higher level thinking in 
the individual problem-solving groups during the first discussion session.
Hypothesis 2b
The relative frequency of higher level thinking in the collaborative problem­
solving groups will be greater than the relative frequency of higher level thinking in 
the individual problem-solving groups during the second discussion session.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Research Question 3 a
When the responses of Groups One, Two, and Three, are considered, is there 
a change in the relative frequency of higher level thinking when moving from a 
collaborative to an individual problem-solving environment?
Research Question 3b
When the responses of Groups Four, Five, and Six are considered, is there a 
change in the relative frequency of higher level thinking when moving from an 
individual to a collaborative problem-solving environment?
Hypothesis 3 a
The relative frequency of higher level thinking for Groups One, Two, and 
Three will decrease when the groups move from a collaborative to an individual 
problem-solving environment.
Hypothesis 3b
The relative frequency of higher level thinking for Groups Four, Five, and 
Six will increase when the groups move from an individual to a collaborative 
problem-solving environment.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Research Significance
The results of this research will add to the online learning knowledge base 
and provide support for instructors as they make decisions regarding the selection of 
pedagogies for use in the delivery of courses either wholly or partia 
researcher did not find any other instances of empirical research that compares 
collaborative and individual problem solving in an online learning environment; 
therefore, this research may serve to generate interest in a comparison the researcher 
believes is worth pursuing and, in turn, future replications of this research endeavor. 
It is hoped that the research results will also serve as a useful addition to the 
knowledge that currently exists in regard to the employment of problem-based 
learning and as a guide for practitioners within adult and higher education who are 
engaged in the design and delivery of online learning events.
Theoretical Framework
If the potential of online learning is to be realized, perspectives of teaching 
and learning in that environment must be expanded (Kanuka and Garrison, 2004). 
Educators must possess knowledge of, and skills in, the use of educational methods 
that enhance online learning environments in terms of the levels of learning and 
thinking that can be achieved. Since the amount of research remains limited, an 
acute problem for educators and trainers is the lack of specific guidance and firm 
foundations for the development of online courses (Bannan-Ritland, 2002). Linking
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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a theoretical construct to the development of courses that will be delivered online 
may assist faculty in navigating difficult pedagogical decisions.
The design of this research was grounded in the tenets of social 
constructivism. According to Gance (2002), the main pedagogical c 
associated with social constructivism are a cognitively engaged lean 
dialogic interaction, a learning context that creates an authentic problem-solving 
situation, and a social component. When these components are incorporated into an 
educational experience, learners work together and engage in heightened cognitive 
activities that arise from confronting a task that is authentic and personally relevant. 
Some or all of the foregoing components of a constructivist learning environment are 
included in descriptions of constructivism provided by Jonassen (1991), Wilson and 
Cole (1991), Ernest (1995), and Henebein (1996).
For Vygotsky (1978), a constructivist learning environment is one in which 
the learner is an active agent in the assimilation of knowledge that is acquired via 
inner speech in conjunction with environmental stimulation. Learners are posing and 
responding to questions internally as they engage in an ongoing internal dialogue. 
Knowledge acquisition becomes a dance involving the learner and the external 
environment, with the learner receiving, assessing, and determining whether or not to 
own bits and pieces of information. When the learner is situated in an educational 
setting, if that setting is properly structured, the stimuli intensify and the learning 
process accelerates as the learner digests and responds to the thoughts and ideas of 
fellow learners. Ideally, this process culminates in the construction of knowledge.
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A learning environment built upon constructivist principles heightens those 
learner exchanges with the implementation of instructional pedagogies that 
encourage debate, demand informed decision making, and place the responsibility 
for learning on the learners. The facilitator in this environment oper 
fringes as a motivator who seeks to challenge rather than direct, and 
rather than demean. Rights and wrongs are replaced with possibilities and options. 
Constructivism calls upon the learner to achieve through the process of exploring, 
defending, and owning decisions.
Following an extensive review of constructivist thinking and practices, 
Murphy (1997) presented a synthesis of the characteristics of constructivist learning 
and teaching practices. Included on that list were: realistic learning environments, 
problem solving, collaborative learning, scaffolding, activities that encourage 
metacognition, and the central role of the student in the learning process. The 
foundations and principles of constructivism, and the literature that is relevant to this 
research, will be described in detail in the literature review that follows.
Problem Solving as a Vehicle for Constructivist Learning
Asynchronous online learning provides an opportune environment for 
socialization and reflection in that students are not confined to discourse that occurs 
at specified times and on instructor-driven dates. Instead, students can review the 
discussion contributions of fellow students and consider how those contributions 
align with or fly in the face of their currently held knowledge and beliefs. This
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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opportunity for reflection may, in turn, serve to alter or confirm current knowledge. 
The cause for reflection can arise from the presentation of a problem that is to be 
investigated and solved by online discussion participants. For Jonassen (1996) and 
others, problem solving is an ideal mechanism for creating construci 
environments.
Problem-based online learning environments have the potential for building 
the sense of community and dialogue that is considered as an essential component in 
the learning process by social constructivist such as Vygotsky (1978). For 
Vygotsky, social interaction is critical to the success of individual learning. Other 
theorists looked beyond the individual to the shared social context when 
investigating cognitive development. Laurillard (1995) suggested that the sustained 
interaction that accompanies collaborative problem solving triggers the processes of 
argumentation, negotiation, discussion, and joint construction of understanding. 
With the extemalization of thinking processes as they occur in problem-based 
collaborative learning environments, students make and counter statements, and 
defend and challenge each others’ ideas, which can lead to higher level thinking 
(Anderson & Garrison, 1995).
Definitions
Asynchronous Online Learning: The engagement of learners in online 
learning activities when they are separated by distance and time.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Collaborative Learning: The mutual engagement of learners in the execution 
of a learning activity that includes the achievement of a shared goal.
Computer Supported Collaborative Learning: Collaborative learning that is 
supported by a network of computers.
Computer Supported Communication: Communication that 
network of computers.
Distance Learning: An umbrella term that is used to refer to learning that 
occurs when geographical distance exists between the learner and the instructor.
This term is used to include a variety of delivery methodologies such as online 
learning, correspondence courses, and self-study. The emphasis is on the separation 
between student and instructor rather than the instructional pedagogy.
Higher Level Thinking: Involves active learner control over cognitive 
processes to include levels of comprehension, task completion, and the extent of 
learning.
Hybrid Online Courses: Courses that include both online and classroom- 
based learning activities.
Online Learning: Any learning experience that relies on the Internet as the 
primary delivery mode of communication and presentation. Online learning is a 
synonym for e-learning and is generally used to refer to the use of technology for 
learning.
Problem-Based Learning: Learning activities that are built around assessing 
problems and developing problem solutions.
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Synchronous Online Learning: Learners are separated by distance but are 
logged on and engaging in learning activities that occur at the same time.
Overview of the Study
This study examined online learning in terms of its efficacy 
environment for higher level thinking. Chapter 1 describes current conceptions of 
online learning, the challenges associated with its use, the specific rationale for this 
study, and the theoretical base. Chapter 2 provides a review of the literature that 
deals with online learning-related research and instructional methods that may be 
effective in an online learning environment. Instruments that are used to assess 
levels of learning are also explored. Chapter 3 describes the research methodology 
and Chapter 4 describes the results that were produced. The study concludes with 
reflections on the research results and suggestions for future research endeavors.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 2
LITERATURE REVIEW
We cannot truly transform educational practice for the better through 
utilizing new technologies unless we examine the roles the computer 
can play in truly stimulating, supporting and favoring innovative 
learning interactions that are linked to conceptual development and 
improvements in understanding. (Ravenscroft, 2002)
This chapter includes experiences and perceptions of online learning 
environments that were drawn from the reviewed research along with information 
from articles that were relevant to the topic. The chapter begins with a description of 
current online learning research with regard to the challenges it presents and the 
results that have been achieved. Additional chapter topics include problem-based 
learning, constructivism, collaborative learning, computer-supported collaborative 
learning, online learning software, and online transcript analysis. With the exception 
of online transcript analysis, the information includes a review of the research and a 
detailed description of each topic as it relates to online learning. While the reviewed 
research varies sometimes significantly in terms of quality, it provides useful 
knowledge in regard to current thinking and research findings that pertain to the 
delivery of learning online.
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A worthy goal of online learning-related research is the discovery of 
instructional methodologies that address the challenges associated with effective 
online discussions. Unfortunately, past and current research efforts are sorely 
lacking in quality and, therefore, of little use in identifying and empl 
efficacious design principles in the creation of distance learning eve: 
efforts are often diffuse, contradictory, and confusing rather than enlightening 
(Hannafin & Kim, 2003). Comparative studies were frequently grounded in the 
physical science paradigm and its related experimental method (Saba, 2000). The 
predominant research focus was on comparing “Method A” to “Method B.”
Additional research-associated limitations have included studies with limited 
sample sizes, little or no control of population variables, and findings that were 
questionable in terms of their validity and reliability. Several research studies 
reviewed by Sunal, Sunal, Odell, and Sundberg (2003) had serious research design 
flaws. While the abundance of case studies of online learning research may have 
contributed to localized knowledge, the luxury of generalizing findings to larger 
populations does not exist. As Lockee, Moore, and Burton (2001) asserted, what has 
been touted as research was actually evaluation, which lacked a theoretical base.
As distance learning opportunities in higher education continue to expand, 
questions remain unanswered and challenges are not being judiciously addressed 
(Curran, 2001). At this stage of its development, “Online learning appears untidy, 
even chaotic” (p. 114). With student learning at stake, discovering answers to 
questions and confronting challenges becomes an imperative. How can we create
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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online courses that provide an abundance of opportunities for collaboration and 
thoughtful analysis? Are learning theories such as constructivism relevant for the 
classroom, but an elusive dream when courses are offered at a distance? What 
pedagogical techniques can we employ in hopes of creating optimal 
environments and student activities that go beyond information dow 
exchange of opinions?
Rourke, Anderson, Garrison, and Archer (2001) cited the weaknesses 
inherent in current and past research, which they attributed to the intense difficulties 
that have been associated with the analysis of online transcripts. After reviewing 19 
frequently referenced studies that involved transcript analysis, they reported 
significant and persistent methodological problems in the analysis of online 
transcripts. These problems involved the validity and the reliability of the data that 
was produced by each of the studies. Rourke et al. concluded that associations 
between collaborative learning and higher level thinking could not be made in the 
absence of systematic empirical research. There is a need to further explore the 
implications of the highly mediated nature of computer-based interaction on student 
learning within virtual learning environments. The foregoing comments would seem 
to reinforce the researcher’s numerous encounters with research studies that 
consistently apologize for their methodological weaknesses. It appears that online 
learning researchers are challenged to produce research findings that are empirically 
sound and predictable.
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The results of group problem-based research are generating numerous 
enthusiastic supporters of this instructional methodology. Groups are surpassing 
individuals in their capacities for defining problems and comparing 
solutions (Lou, Abrami, & d’Apollonia, 2001). Johnson and Johnsou / j)
conducted a meta-analysis of research on the use of group problem-based learning in 
higher education and found that the groups displayed higher achievement, higher 
levels of reasoning, more frequent generation of ideas and solutions, and greater 
transfer of learning than individual or competitive learning strategies. Research 
conducted by Uribe, Klein, and Sullivan (2003) also revealed the strength of 
problem-based learning. The results of their study, which was conducted in a 
computer-mediated environment, also support the efficacy of collaborative problem 
solving as opposed to individual learning in terms of the levels of learning and 
thinking that were achieved. According to Bullen (1998), the potential of the Web as 
a conferencing tool will never be realized unless the design of online instruction 
includes opportunities for learners to engage in and contribute to discussions.
Additional advocates of problem-based learning include Bradshaw, Bishop, 
Gens, Miller, and Rogers (2002). In a recent article, they emphasized the traditional 
and unfortunate use of the Web as a tool for increasing the scope of instruction, 
rather than as a tool for altering the learning environment in ways that support 
critical thinking. The use of the Web as a learning environment that can support the
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development of enhanced thinking skills should become common practice. This, 
they believe, can be achieved if  collaborative problem solving becomes a tool of 
Web-based instruction.
The use of problem-based learning was initiated as an enhan 
education of medical students during the 1970s. It has been refined 
implemented in over 60 medical schools since that time (Savery & Duffy, 1995). 
Today, problem-based learning is generally regarded as an important cognitive 
activity in everyday and professional contexts (Jonassen, 2000a). Hence, its 
popularity as an instructional methodology among faculty in higher education is 
growing in spite of the time and effort it entails (Rhem, 1998).
Problem-based learning requires students to work with real-life problems 
while receiving guidance and support from a facilitator rather than an instructor who 
is engaged in the downloading of information. As the problem-solving process 
evolves, students develop content knowledge and gain problem-solving skills (Mayo, 
Donnelly, Nash, & Schwartz, 1993). Problem-based learning is process-centered 
more so than product-centered and the skills that are developed during problem- 
based learning activities are highly portable. Although the emphasis is on the 
problem-solving process and the students’ participation in it, this focus on process 
does not occur at the expense of content knowledge. In fact, it could be argued that, 
by working with the course content in the process of solving a problem, the 
knowledge gained is greater in depth and wider in application.
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Problems can be structured in one of two ways: ill structured or well 
structured. According to Barrows (1985, 1992), the problems that are confronted at 
work are ill structured. He contended that ill-structured problems will generate the 
most significant and challenging learning in academic environment 
Duffy (1995) described the problem-based learning model developi 
an application that ideally captured the principles of constructivism with its emphasis 
on thought and reflection.
Unfortunately, the use of problem-based learning continues to be rather 
limited in most areas of higher education and this is particularly true of courses that 
are delivered online. According to Jonassen (2000b), the limited use of problem 
solving in online courses stems, in part, from the inadequacies of online management 
and delivery systems such as Blackoard and WebCT. Jonassen suggested the need 
for re-engineering these systems to provide functionality that would support 
problem-based learning. In light of the immense popularity and use of the systems 
noted above, it is unlikely that significant system enhancements, especially those that 
would specifically support problem-based learning, will emerge anytime soon. 
Educators are encouraged to work toward the development of online problem-based 
learning activities that circumvent the inadequacies of current online management 
systems. Instructors must be educated regarding the benefits of problem-based 
learning and trained to use it effectively in all learning environments (Jonassen, 
2000b). As proposed by Jonassen, online learning provides the opportunity, if not
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the obligation, to innovate and escape the limitations of conventional face-to-face 
instruction.
“If the central point of education is to teach people to think, to use their 
rational powers, and to become better problem solvers” (Gagne, 198 
advancing the use of problem solving becomes an admirable goal. I 
complexity of that endeavor may not be apparent until the characteristics of 
“problems” and “problem-based learning” are considered. Problem-based learning is 
centered on a problem that emphasizes engaging students in doing rather than in 
absorption and regurgitation of instructor-provided information. Therefore, 
problems for learning must be relevant, real, and complex (Norton & Wilburg,
1998). Problems should also be ill defined (Stepien & Gallagher, 1993) so as to 
align with problems that are encountered in the real world. Ill-defined problems are 
those that require knowledge in addition to what is readily available, and present the 
prospect for multiple solutions. There is no single right way to solve an ill-defined 
problem. The role of the instructor in problem-based learning environments is 
diametrically opposed to the dogmatic approach to instruction that is so pervasive in 
traditional learning environments from the grammar school classroom to graduate- 
level courses. When problem-based learning activities are created and managed in 
accordance with the structure proposed by Barrows (1988), instructors serve as 
mentors as they facilitate student problem-solving discussions. Interactions between 
instructors and students will be on a metacognitive level (Savery & Duffy, 1995). 
The instructor may be aware of the most expedient means for identifying the
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problem solution, but that knowledge will not be shared with the students. The role 
of the instructor during problem-based learning activities is to keep problem-solving 
discussions flowing and on track with the use of appropriately timed and thought-out 
comments and questions.
As Ward and Lee (2002) in their review of problem-based le 
most teacher education programs continue to rely on rote learning that occurs within 
traditional lecture formats. That being the case, it is difficult, if not untenable, for 
instructors to adopt a learning methodology, such as problem-based learning, without 
having been exposed to its implementation and use. Ward and Lee referred to the 
scarcity of instructional materials that contain information regarding the structure of 
problems and a means for measuring student success in the creation of problem 
solutions. The current state of problem-solving literature leaves many questions 
unanswered and/or unsubstantiated. How can problem solving be effectively aligned 
with course content? To what extent should problem solving be incorporated into 
the delivery of a course? How can an instructor determine whether to build a course 
around problem solving or to simply include a problem-solving activity as an adjunct 
to other course activities?
Problem-based learning is not without critiques. Fenwick and Parsons (1998) 
expressed concerns regarding several aspects of problem-based learning. When 
students receive and are required to find solutions for ill-structured problems the 
producer of the problems controls what is to be considered problematic. Also, when 
predetermined problems are provided, the process of their construction is concealed,
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which makes the problem seem fixed and self-evident. Students are taught that 
problems can be known and managed without their having been immersed in the 
problem. Fenwick and Parsons characterized this as the process of making problems 
inert and representative of a slice of human life that is tom from con 
great detail is included, students approach problems as spectators ral 
active participants within the context of the problem.
Research conducted by Miao, Holst, Haake, and Steinmetz (2000) revealed 
two major difficulties associated with the use of problem-based learning in a virtual 
learning environment. They discovered that a lack of familiarity with problem-based 
learning posed significant problems for both the facilitator and the students. The 
facilitator and students were challenged by the use of a socially unfamiliar online 
learning environment and not knowing how to behave within their new roles.
For Savin-Baden (2006), problem-based learning can be seen as both a 
troublesome and a threshold philosophy that promotes not just transitions but 
transformation in the lives of learners. Current research and guidance regarding the 
implementation of problem-based learning is just beginning to shed light on a 
practice that holds promise but no guarantees. Savin-Baden suggested that 
additional research and knowledge are required if the potential and influence of 
problem-based learning are to be understood and realized in higher education.
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Hein (1991) proposed that the latest catchword in education circles was 
“constructivism,” and the focus on constructivism continues to this day. However, 
as Hein cautioned, educators need to think about the impact of consl 
educational practices rather than blindly adopting its principles (Gance, zuuz). m e  
writings of Piaget (1932) are considered to be the foundation for constructivism. 
Piaget rejected the idea of learning as a passive assimilation of knowledge and 
focused on learning as a dynamic process involving the interactive relationship 
between the learner and the learning environment. Another early contributor to the 
constructivist philosophy was Vygotsky (1978), who provided a foundation for 
sociocultural theories of learning that became part of the constructivist tradition 
(Phillips, 1995). Vygotsky expanded on Piaget’s view of the importance of learning 
in interaction with the environment. For Vygotsky, cognitive development occurred 
during socially shared activities (Gance, 2002). Vygotsky asserted that all cognitive 
functions originate in society and must therefore be explained as products of social 
interactions with the learner immersed in what he referred to as “learning 
communities.”
Some of the more recent contributors to the constructivist philosophy of 
learning include Mezirow (1996) and Schon (1987), who valued reflection as a 
component of learning, Jonassen (1991), who emphasized the need for challenging 
learners with problem solving, Knowles, Holton, and Swanson (1998), who
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emphasized real-life situations as a critical aspect of productive learning 
environment for adults, Freire (1972), who valued the place of learning within social 
environments, and Brookfield (1986), who emphasized freedom and autonomy as 
critical elements in adult learning.
A review of the literature provides descriptions and definitio 
constructivism that are as varied as the authors. Ernest (1995) contended that there 
are as many varieties of constructivism as there are researchers. Von Glasersfeld 
(1989), a radical constructivist, described constructivism as a theory of knowledge 
with roots in philosophy, psychology, and cybernetics. For Von Glasersfeld, 
learning was not a stimulus-response phenomenon but one that requires self­
regulation and the building of conceptual structures through reflection and 
abstraction. For a radical constructivist, knowledge does not reflect an objective 
reality. Knowledge is received through the senses and constructed by the learner.
As noted above, social constructivists focus on the construction of knowledge by 
learners who are immersed and reacting to a community of learners. Learning is 
intrinsic, with goals that are determined by the learner, and extrinsic, because learner 
goals arise in response to rewards that are provided by the knowledge community.
So, what is constructivism and how should it be applied to education? 
Constructivism is articulated in a variety of ways in the literature. Situated 
cognition, anchored instruction, apprenticeship learning, problem-based learning, 
generative learning, experiential learning, and exploratory learning are examples of 
the descriptive phrases that are associated with constructivist learning environments.
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While writings on constructivism may vary in the descriptions they provide, when 
constructivism is approached as a theory of learning, the role of the learner as central 
to the learning process is widely accepted. As noted in the description of 
constructivism in Chapter 1, constructivist principles heighten learn* 
with the implementation of instructional pedagogies that encourage 
informed decision making, and place the responsibility for learning on the learners. 
Learners bring their existing knowledge and experiences to learning environments 
and it is the blending of that knowledge with the information received during 
interactions with fellow learners that leads to learning.
Constructivist learning theory guides educators and researchers toward learning 
environments that, when properly designed, are rich in opportunities for interaction, 
reflection, exploration, self-direction, and higher level thinking. However, if  an 
educator or researcher is inclined to follow the tenets of constructivism, a significant 
challenge lies in determining how to design educational experiences in an 
environment that, for such a long time, has reflected the behaviorist and cognitive 
approaches to instructional design. Even though constructivism has been 
increasingly recognized and adopted in recent years, questions regarding its utility 
across a broad spectrum of educational environments remain. Perkins (1991) 
indicated that students may easily get lost without any experience to guide them 
through the information jungle and they may not buy in to the constructivist 
approach to learning. He suggested that this student-centered guided learning
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environment is perhaps more appropriate for ill-structured domains or higher level 
learning.
As online learning continues to grow in popularity as a stand-alone delivery 
methodology or as an addition to classroom presentations, what spe< 
around the adoption of constructivist learning principles when stude 
instructors are separated by time and space? Is it possible for the learner to become 
the focal point of online learning environments, and if so, how? These questions 
point to the dilemma for educators who embrace constructivism and seek to 
demonstrate its principles online.
Much of the recent online learning literature refers to learning as a social 
experience and assumes that the flexibility offered by online technologies can help 
support the needs of diverse learners (Monteith & Smith, 2001). Online learning 
advocates such as Mason (1998), Laurillard (1994), and Salmon (2000) encouraged a 
constructivist view to address diverse learner needs and to promote democratic 
learning. However, a close examination of online learning pedagogies reveals that 
emerging collaborative online learning practices may be building on the traditional, 
normative, campus-based, linear teaching experiences that are dominated by lectures 
that may be followed by smaller group seminars.
Gance (2002) asserted that current claims regarding computer-based 
educational technologies as being inherently constructivist cannot be sustained. He 
contended that much of the educational software and many of the student Web sites 
are, in fact, antithetical to a constructivist philosophy. Pedagogical components of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
30
constructivism such as cognitively engaged learners, hands-on dialogic interaction 
with the learning environment, authentic problem solving, and a social component 
that includes interaction with other learners rarely exist in computer-based learning 
environments.
Fenwick (2001) raised serious concerns in relation to experi< 
a representation of constructivism. Her concerns included the focus on mental 
processing, the assumption that individuals engage in and reflect upon their 
experiences as unitary independent selves, and the identities that are shaped or 
excluded when educators “help” people learn from experiences. Are educators up to 
the task of “managing” an adult learning experience?
Higher Level Thinking
A review of recent literature reveals an interesting assortment of descriptors 
for higher levels of thinking. “Higher levels of thinking” and “critical thinking” are 
routinely described as cognitive activities that include analysis, interpretation, 
synthesis, reflection, and engagement with complex abstracted phenomena (Dymock, 
2001; Garrison et al., 2001; Gunawardena et al., 1997; Kanuka, 2005). Most would 
probably agree that higher level thinking during online discussions is more apt to 
occur when students move from lower level cognitive activities such as questioning 
and clarification and on to an intense investigation and discussion of a topic.
Higher order learning with its dependence on higher level thinking is 
complex; it involves bringing structure from disarray, self-regulation, and
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interpretation (Resnick, 1987). There are few empirical studies on the use of 
asynchronous, text-based, distance communication technologies and their abilities 
and/or effectiveness as media for facilitating higher levels of learning (Kanuka & 
Garrison, 2004). If, as Fulwiler (1987) suggested, there is a link be 
higher order thinking, text-based online learning would seem to pro 
opportune environment for higher order learning; however, recent instances of 
research offer little support for the ability of asynchronous online learning 
environments to support higher order learning. As Klemm and Snell (1996) 
suggested, online discussions result in sharing, comparing, and agreeing without the 
engagement of cognitive activities that are associated with higher order learning such 
as synthesis, reflection, and reordering of information.
Cognitive presence is a prerequisite for higher order learning. According to 
Kanuka and Garrison (2004), it is a key element for critical thinking and a necessity 
for higher levels of thinking and learning that will lead to higher order learning. 
Students must be willing to progress beyond information that is transparent and 
readily understood as they incorporate and evaluate new information and bring 
metacognitive awareness to the learning environment (McLoughlin & Luca, 2000). 
As researchers such as Kanuka and Garrison (2004) seek to measure cognitive 
presence in online learning environments, they are challenged by the lack of an 
instrument that has been shown to effectively produce that measurement.
Bloom’s taxonomy (1956) was the first widely used instrument for assessing 
levels of thinking and learning at the lower grade levels, which were conversational
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in nature. Analysis, synthesis, and evaluation were selected by Bloom for the three 
highest levels of his learning taxonomy. Since the introduction of Bloom’s 
taxonomy, several models for the assessment of levels of thinking have been 
introduced and, although the definitions may differ, the cognitive ac 
of Bloom’s taxonomy also reside at the top of the other models. In < 
creators selected and displayed terminology and/or descriptions that they considered 
to be indicators of higher levels of thought, which routinely include analysis, 
synthesis, and evaluation.
The confusion when viewing these models simultaneously arises from the 
thinking-level descriptions. There is significant variation in the way various 
researchers conceptualized levels of thinking, which creates a challenge for 
researchers and makes cross-study generalizations precarious at best. This variation 
is exhibited in the array of descriptions that purport to describe the highest levels of 
thinking. For Garrison et al. (2001), critical thinking is arriving at a resolution and 
treating content from a critical perspective. Henri’s (1992) model refers to the 
production of content that reflects the exercise of metacognitive skills. For Thomas 
(2002), the highest level of thought is described as “extended abstract.” The learner 
generalizes structure to take in new and more abstract features, thereby engaging in a 
higher mode of operation.
Regardless of how they chose to describe it, researchers seemed to be 
unanimous in visioning higher levels of thinking as involving much more than the 
incorporation and regurgitation of transparent and readily assimilated information.
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Collaborative Learning
In recent years, the efficacy of collaborative learning has been the focus of 
several research efforts, which included a research study conducted by Thomas 
(2002). This research involved 69 undergraduates who were enrolk 
Environmental Studies course. Thomas reported positive levels of critical thinking 
and evaluation, which he attributed to a collaborative learning environment. The 
results of this research led Thomas to recommend learning environments that 
promote collaborative problem solving and to cite collaborative knowledge building 
as an effective means for the problematic aspects of structure in online discussions. 
The positive aspects of collaborative learning and specifically collaborative problem 
solving were also revealed in research conducted by Newman, Johnson, Cochrane, 
and Webb (1996). Uribe et al. (2003) referenced research conducted by Alavi 
(1994), Hall (1997), Johnston (1996), and Naidu and Oliver (1999) as supporting the 
benefits to be gained from collaborative learning.
While, as noted above, numerous researchers were advocating the benefits of 
collaborative learning environments, this topic is not without its critics, owing to 
what they perceive as the serious limitations of the research. After reviewing the 
research, Astleitner (2002) concluded that collaborative learning and its effect on 
critical thinking have not been evaluated properly and the findings are inconsistent. 
Bullen (1998) also found little empirical support for the claims that are being made
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in regard to the potential of computer conferencing as a mechanism for generating 
higher level thinking.
Collaboration is commonly thought to be activities that two or more people 
perform together (Lipponen, 2001). However, within the learning s 
definitions of collaboration stress the idea of construction of knowle 
and Teasley (1995) stressed the role of a shared understanding and viewed 
collaboration as an attempt to construct and maintain shared conceptions of 
problems. There are additional and broader definitions of collaboration to include 
Engestrom’s (2004) view of collaboration as participation in an activity system such 
as knowledge communities. Brufee (1993) aligned collaboration with constructivist 
instructional principles by asserting that collaboration is a recursive process that 
transports students from previously inhabited knowledge communities to knowledge 
communities with different common property. For Scardamalia and Bereiter (1994), 
collaboration is a special form of knowledge building that leads to a collective 
understanding. Regardless of the differing definitions, there seems to be agreement 
around a view of collaboration as a special form of interaction.
The use of collaboration as a mechanism for learning is ubiquitous to 
education and has a long history of documented success, making assessment and 
evaluation of the collaborative practices that occur in a given educational context 
critical to the assessment of the effectiveness of instructional design overall 
(Gunawardena, et al. 1997). Piaget (1932) believed that collaborative learning plays 
a major role in constructive cognitive development. Collaborative learning is said to
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occur when two or more individuals interact to produce a joint resolution to a 
problem (Dillenbourg & Schneider, 1995). The stimulus for this journey is the 
recognition of knowledge that no longer satisfies, which is followed by internal 
questioning as to why. Collaborative learning involves individual k 
not reducible to it (Stahl, Koschmann, & Suthers, 2006). Collaboral 
be characterized based on a number of dimensions including the type of 
collaborative control, the type of tasks, theory, participants, roles, etc. (Kumar,
1996).
Significant cognitive benefits are ascribed to collaborative learning as a result 
of the mediation that may occur during ongoing verbal exchanges (Pressley & 
McCormick, 1995). During collaborative learning, positive social interdependence 
occurs with the frequent giving and receiving of feedback, and when participants 
challenge the thoughts or ideas of others (Curtis & Lawson, 2001). This is in 
contrast to cooperative learning, which is traditionally a more individualistic 
undertaking. The emphasis during collaborative learning is on the extent and quality 
of the exchanges. Kanuka and Garrison (2004) referred to collaborative group 
processes as one of the most effective means to facilitate higher levels of learning. 
Collaborative learning environments promote thinking and problem solving; these 
actions, in turn, lead to deeper learning and understanding (Slavin, 1995; Vygotsky, 
1978).
Group-based collaborative learning seems to hold great promise as an online 
learning strategy. Synergy, the ability to consider more information, objective
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evaluation, cognitive stimulation, and member capacity to learn from other members 
are some of the advantages to working in groups (Nunamaker, Dennis, Valacich, 
Vogel, & George, 1991). When coupled with the benefits of extended time for 
reflection (Aviv, 2000) and more democratic participation and the 1: 
attributable to writing (Heckman & Annabi, 2003), online collabon 
appears to be a promising tool for university faculty. Collaborative learning can 
apply to any domain but most courses do not make use of it (Kearsley & 
Shneiderman, 1999). Perhaps this stems from the absence of creditable research 
findings that support the foregoing assertions. Research aimed at the evaluation of 
technology-mediated interactions and their impact on collaborative learning remains 
limited (Benbaum-Fich & Hiltz, 1999) and more is needed.
Computer Supported Collaborative Learning
If mutual engagement is a prerequisite for collaboration, is it possible to 
support collaborative learning in a networked learning environment? Collaborating 
with the aid of a computer implies separation in space and perhaps time as well. 
Examples of Computer Supported Collaborative Learning (CSCL) tools include 
electronic mail, computer conferencing software, and open bulletin boards (Bannon, 
1989). In each of the situations referenced above, collaborative participants are 
reading and responding to text-based messages either in real time (synchronously) or 
within varying time frames from message creation to response (asynchronous).
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There are those who contend that the absence of immediacy between message 
submission and response, as in the case of asynchronous computer networks, works 
as a detriment to collaboration and in turn inhibits learning. Arguments are also 
made for the benefits associated with asynchronous communication 
for respondents to think through and compose a message response, 
although hundreds of papers on CSCL have been published in recent years, the 
shortage of well-controlled experiments limits the amount of reputable data that 
could be used to determine the widespread usability of this approach to learning 
(Lehtinen, Hakkarainen, Lipponen, Rahikainen, & Muukkonen, 2003). The 
pervading concern is the capacity of CSCL for supporting the social interaction that 
supports learning. According to Stahl (2002), exchanges in CSCL environments 
commonly produce personal opinions and surface knowledge.
The text-based nature of the distance learning environment has been 
described as both a benefit and a stressor to student learning (Sorg & McElhinney,
2000). Student discourse can be conversational and opinionated while showing little 
evidence of critical thinking (Angeli et al., 2003). Some students felt that the lack of 
spontaneity represented a serious weakness in online discussions (Tiene, 2000). A 
considerable lapse of time may occur between an online entry and responses, 
especially during asynchronous discussions. The absence of visual cues is also 
troubling for some students (Tiene, 2000). On the positive side, students have shown 
great appreciation for recorded documentation of chat entries, and maintaining a
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permanent record of student responses during chats is critical to maximizing student 
empowerment (Sorg & McElhinney, 2000).
While the limitations associated with online learning are a significant 
concern, it is the absence of philosophical underpinnings that repres 
serious detriment to current distance learning initiatives. In many ir 
opportunities and advantages of the use of technology in the learning process are not 
properly exploited (Oliver & Herrington, 2003). To date, technology rather than 
theory has driven the use of distance learning (Ravenscroft, 2002). The fallacies 
within this approach are obvious. Technology is a tool that can be used in support of 
learning but the focus must be on “how” it is used rather than on which technology is 
used. Technology does not produce instructional outcomes (Head, Lockee, &
Oliver, 2002).
The choice of e-leaming tools should reflect rather than determine the 
pedagogy of a course (Nichols, 2003). In the past, technology-mediated distance 
learning has more often than not merely replicated the ineffective methods that limit 
learning in face-to-face classrooms by delivering learning experiences that represent 
an extended classroom model rather than serving as a vehicle for learner-centered 
activities and learning online (Jonassen, Davidson, Collins, Campbell, and Haag, 
1995). Even if it is determined that online learning is more efficient and less costly 
than course delivery in traditional settings, it is the learning dimensions that will 
determine its ultimate effectiveness and worth (Kahn, 1997).
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While attempts at analyzing asynchronous or synchronous learning 
environments remain limited (Lipponen, 2001), existing research results point to and 
comment on several significant aspects of this learning environment. Leidner and 
Fuller (1996) measured the results of computer supported collaborat 
against individual learning in terms of student satisfaction and learn 
While the collaborative learners expressed higher satisfaction with their learning 
environment, the individual learners scored higher on measures of course material 
retention. The researchers attributed this result to student interest in the environment 
(online) and the technology as well. If this is the case, results could diminish after 
the novelty of collaborating online wanes.
Graham (2002) noted the impact of facilitator involvement on group 
interactions and found it to be a prime determinant of successful learning outcomes. 
Student preparation prior to online collaboration is another aspect of CSCL that 
requires attention. Johnson and Johnson (1996) identified student confusion as 
having a detrimental impact on collaboration and learning. Placing students in 
groups and telling them to cooperate will not guarantee that cooperation occurs. 
There is a strong need for the presentation of detailed student instructions and an 
allowance for adequate preparation time prior to the commencement of online 
collaboration.
Research conducted by Harmon and Jones (2001) revealed that when 
collaborating online some students are threatened by the environment and when they 
fall behind they never catch up. They maintain that students may experience a form
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of learning displacement when thrust into an online collaborative learning 
environment. Harmon and Jones contended that this stems, in part, from a lack of 
understanding of what they are supposed to do. Angeli et al. (2003) found that most 
students will make the initial Web chat entries that are social in natu 
unless they are held accountable for consistent contributions to onlir 
participation may fall off precipitously.
During research involving 66 students who were using a class listserv to 
conduct online discussions, Tiene (2000) noted confusion around who was 
responding to whom during synchronous online collaboration, and the demands of 
writing were time consuming and challenging for students with deficient writing 
skills. Student self-monitoring, which is an essential ingredient of productive online 
discussion, is not always practiced (Northrup, 2002). The amount of instructor- 
mandated interaction seems to have a negative influence on student attitudes. 
Interaction requirements that seem excessive may be perceived as busywork and may 
in turn lead to student frustration, boredom, and overload (Northrup, 2002).
Discussions within a classroom tend to be linear, with one student or the 
instmctor responding to individual comments. The branching structure of the 
discussion threads that are created online can support an incoherent development of 
ideas. This may represent another source of student confusion and frustration 
(Thomas, 2002). Technological proficiency, or the lack thereof, can also serve to 
promote or inhibit learner participation and the quality of dialogue (Harmon & Jones,
2001).
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During research conducted by Hughes and Daykin (2002), a host of factors 
that appear to detract from online discussions were identified. These included 
student messages that were primarily social rather than informational, and no 
indication of debate that would lead to knowledge construction. Ad 
student communication was directed toward the staff rather than fell 
There was an abundance of superficial greeting messages, but critiques of other 
students were limited.
Online Learning Software
Even a cursory review of current articles on distance learning reveals the 
existence of a chorus of writers and researchers who are expressing significant 
reservations regarding the efficacy of software packages and the tools for learning 
they provide (Dymock, 2001; Harmon & Jones, 2001; Marra & Jonassen, 2001). 
This derives from the fact that online learning software packages are severely 
limited in their capacity for supporting effective and engaging communication 
within online learning environments. According to Marra and Jonassen, “the lack 
of pedagogical affordances in the popular course delivery and management 
systems” (p. 303) is a major problem within the arena of distance learning in that 
instructors have limited options when it comes to designing and delivering online 
courses in ways that support variations in learning styles. It seems that online 
learning software was created in haste without giving consideration to the myriad 
environments in which it would be used.
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Several online learning software packages are currently in widespread use. 
Some of the popular software packages include Blackboard, Lotus Notes, E-College, 
WebCT, Symposium and Virtual-U. The tools these software packages provide 
generally include the capacity for asynchronous and synchronous le 
environments, the exchange of student and instructor comments, ac< 
data, and rudimentary tools for learning assessment. Research has shown that the 
capacities of current distance learning software fall far short of the tools that are 
needed for optimum learning environments (Sloffer, Dueber, & Duffy, 1999).
The most striking and perhaps critical software-driven detriments to online 
learning include a lack of support for meaningful collaboration, reflection, and 
critical thinking. Students can converse at length, but they often enjoy very few if 
any opportunities for truly meaningful online learning experiences. Research 
consistently reveals student frustrations that are directly related to the shortcomings 
of threaded discussions, as regards the disjointed manner in which messages are 
posted with the resulting detriments to the logical flow of information (Dymock, 
2001; Marra & Jonnasen, 2001). Too much time may be wasted as students wait to 
view the responses of their classmates. Distance learning can match and perhaps 
surpass the traditional classroom as a rich and meaningful learning environment, but 
this will not be realized in the absence of significant improvements to the online 
learning systems and the software that supports them.
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Several of the research studies that were included in this review relied on 
transcript analysis as a means of gauging the following: interaction (Thomas, 2002), 
critical thinking (Bullen, 1998; Dymock, 2001; Thomas, 2002), part:
Choi, S., Lim, C. and Leem, J., (2002), learning achievement (Jung, Choi, Lim, & 
Leem, 2002), communication patterns (Rovai, 2001), sense of community (Rovai,
2001), cognitive engagement (Bullen, 1998; Hughes & Daykin, 2002; Thomas,
2002), reflection (Dymock, 2001), tenets of constructivist learning environments 
(Hughes & Daykin, 2002), coconstruction of knowledge (Kosiak, 2004), critical 
thinking (Marra, Moore, & Klemczak, 2004), and collaborative knowledge 
construction (Kanuka, 1998). Transcripts, being a frequent by-product of online 
discussions, are a natural for assessing the activities noted above. However, the 
analysis of the contents of online transcripts is fraught with problems and 
inefficiencies, examples of which are provided in the paragraph that follows.
The review of research addressed in this paper seems to confirm the 
observations of Park (2004) during a presentation at the 11th Annual International 
Distance Education Conference. The adoption of computer-mediated 
communication in higher education is outpacing our understanding of how this 
medium should be used to promote higher order learning. Methodologies and tools 
that could accurately measure online group interactions and processes are seemingly 
nonexistent. This absence of a viable measurement tool led Gunawardena et al.
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(1997) to develop their own analytic tool (Table 1), a tool that has been used in 
subsequent research by other researchers. Kanuka and Anderson (1998) also created 
their own instrument (Table 1), which they found to be weak in its ability to 
discriminate. All of the student messages were falling into the same 
1 provides a few of the dizzying array of models/coding schemes th; 
to assess stages of cognition.
Marra, Moore, and Klemczak (2004) conducted a study involving 37 students 
who were enrolled in two sections of an online graduate course in instructional 
design. The study was conducted with the aim of determining the extent to which 
online discussions could produce episodes of critical thinking. One section, 
comprised of 21 students, was required to respond to controversial issues that were 
posted online by the instructor. These students were asked to reach agreement on the 
issues and provide a rationale for their decisions. No instructions were provided for 
the students with regard to the structure of the postings. The other course section 
contained 16 students who received the same instructor issues for discussions along 
with specific instructions for posting their comments. These students were required 
to use a constructive argumentation approach. Their online postings had to fall 
within one of the following categories: thesis, evidence, assumption, or synthesis.
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Table 1
Coding Schemes Referenced in the Review of Distance Learning Research Activities
Kanuka (Gunawardena et al.’s Interaction 
Analysis Model) 1997
Level 1: Sharing and comparing of 
information 
Level 2: Discovery and exploration of 
dissonance or inconsistency 
Level 3: Negotiation of meaning or co­
construction of knowledge 
Level 4: Testing and modification of proposed 
synthesis or co-construction 
Level 5: Phrasing of agreement, statements, 
and applications of newly constructed 
meaning
Thomas (2002) Structure of Observed Learning 
Outcomes (SOLO) 1990
Prestmctural: The task is engag"'4 u" ‘ 1--------
is distracted or misled by in 
Unistructural: The learner focu;
domain, and picks up one a:
Multistructural: The learner picks up more 
relevant or correct features, but does not 
integrate them 
Relational: The learner integrates parts with each 
other, so that the whole has a coherent 
structure and meaning 
Extended abstract: Learners generalize the 
structure to take in new and more abstract 
features
Henri (Content Analysis Model) (1992)
Content that reflects the social dimension of 
conference interchanges 
Content relating to the interactive dimension 
of the conference 
Content indicating the application of cognitive 
skills
Content showing metacognitive skills________
Dymock (2001) (Dimensions of Learning)
Attitudes and perceptions 
Acquire and integrate knowledge 
Extend and refine knowledge 
Use knowledge meaningfully 
Productive habits of mind (Critical thinking)
Angeli et al. (2003)
Social acknowledgement/sharing/feedback 
Unsupported statements (advice/point of view) 
Questioning for clarification and attempts to 
extend the dialogue 
Critical thinking/reasoned thinking/judgment
Hughes and Daykin (2002) (Salmon’s Five State 
Model)
Stage 1: Access and motivation
Stage 2: Online socialization
Stage 3: Information exchange
Stage 4: Knowledge construction
Stage 5: Development________________________
Garrison, Anderson, Archer (abbreviated) 
(2001)
Triggering event: an issue/ dilemma/problem 
Exploration: questioning, information 
exchange
Integration: constructing meaning from 
generated ideas 
Resolution: treating content from a critical 
perspective__________________________
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The students in both course sections posted a total of 74 messages that were 
coded against the Phase levels on the Interaction Analysis Model (Gunawardena et 
al., 1997). Initial inter-rater reliability was 59%. After additional training and 
discussions, a coefficient of 93% inter-rater reliability was achieved 
Krippendorff s (2001) alpha. The researchers were the coders.
The results of the coding revealed that the majority of the postings were 
coded to Phase levels I and II of the Interaction Analysis Model (LAM). Thirty-four 
percent of the postings were coded to Phase level III and eight percent to Phase level 
IV. None of the postings were coded to Phase level V. The researchers stated that 
their results were similar to the results achieved by previous users of the IAM. 
Differences, or the lack thereof, between the two sections with regard to Phase levels 
were not described.
The researchers concluded that the Interaction Analysis Model is an 
appropriate tool for measuring levels of thinking and they recommended aligning 
participation protocols with the coding instrument as would be the case with 
problem-based learning.
In attempting to assess the degree to which students appeared to be thinking 
critically while participating in an online conference, Bullen (1998) read student 
transcripts and marked what he determined to be positive and negative indicators of 
critical thinking skills. The students were then placed in categories that represented 
high, medium, and minimal critical thinking. This totally subjective process was 
based on a definition of critical thinking posited by Norris and Ennis (1990).
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Thomas (2002) also chose to use the definition of critical thinking created by Norris 
and Ennis in addition to his taxonomy (SOLO) (Table 1) and Henri’s (1992) Content 
Analysis Model (Table 1) during transcript analysis. Unfortunately, the 
shortcomings of these models have been identified. Henri’s model i 
frequently but criticized for its teacher-centered approach, limited tr< 
concept of interaction, and an undefined unit of meaning (Gunawardena et al. 1997; 
Rourke et al., 2001). Based on their research, Chan, Tsui, Chan, and Hong (2002) 
asserted that the conceptual ambiguity of the SOLO taxonomy’s structure produces 
unstable categorization and low inter-rater reliability. They suggested that the 
addition of sublevels could serve to enhance reliability.
In a study conducted by Kosiak (2004), Gunawardena et al.’s (1997) 
Interaction Analysis Model was used to measure the co-construction of knowledge 
during online problem-solving discussions. One aspect of the study involved 
determining if students who collaborated on solving mathematical problems online 
would surpass the achievement of students who worked on math problems 
individually as evidenced by the scores that were received on the final exam.
Two intact sections of college algebra were randomly assigned to a treatment 
or a control group. The members of the treatment group (n = 26) participated in four 
week-long asynchronous online discussion sessions and collaborated to arrive at 
solutions to instructor-assigned math problems in addition to participating in the in- 
class sessions. The members of the control group (n = 30) worked on the math 
problems individually and attended in-class sessions. Participation in the
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collaborative online discussions was mandatory and each student was expected to 
contribute a minimum of three messages.
Coding of the online transcripts revealed that 19% of the student messages 
fell within the description of the co-construction of knowledge (Pha: 
as defined by Gunawardena et al. (1997) on the Interaction Analysis 
However, none of the coded messages fell within Phase level V of the IAM. Low 
level messages (Phase levels I and II) accounted for 81% of the total coded 
messages, which were described by Gunarwardena et al. as the sharing and 
comparing of information. A total of 255 messages were coded by two coders. 
Inter-rater reliability (.81) was measured using Cohen’s (1960) coefficient of 
reliability.
The researchers found that, after controlling for initial abilities, the students 
who engaged in collaborative problem solving during online discussions performed 
significantly better on the final exam.
Yet another approach to the analysis of online transcripts was employed by 
Dymock (2001) (Table 1) and involved the use of the Dimensions of Learning 
Model. This model posits that there are five types of thinking, learner attitudes, and 
perceptions. The attitudes and perceptions, along with the learner’s habits of mind, 
frame the learning process. The researchers made subjective judgments in their use 
of this model and attempts at confirming inter-rater reliability were not addressed 
and perhaps not pursued. This failure to reference reliability produces results that 
are of limited use to other researchers (Rourke et al., 2001). In the opinion of Potter
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and Levine-Donnerstein (1999), if content analysts cannot demonstrate strong 
reliability for their findings, then people who want to apply these findings should be 
wary of developing implementations.
Angeli et al. (2003) (Table 1) sought to measure learning acl 
transcript analysis and reported inter-rater reliability of 82% withou 
that figure was computed. According to Rourke et al. (2001), inter-rater reliability 
should be assessed using Cohen’s (1960) coefficient of reliability or Holsti’s (1969) 
coefficient of reliability. However, Angeli et al. noted that Holsti’s coefficient of 
reliability does not account for chance agreement between raters. Neither of the 
foregoing measures of inter-rater reliability was employed during the previously 
noted instances of transcript analysis.
Summary
The research literature referenced throughout this paper was reviewed as a 
precursor to the design and implementation of online learning research. The goal of 
this endeavor was the identification of a positive link between online collaboration 
and the production of higher level thinking if, in fact, such a link exists. Is it 
possible to produce valid and reliable measures of online cognitive behavior via 
transcript analysis? To date, that question apparently remains unanswered, which 
makes online learning a fertile and challenging arena for research while also serving 
as the basis for the research that is outlined within the following paragraphs.
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As the accounts of existing online learning related research above suggest, in 
addition to being predominately exploratory, studies in this area are challenged by 
the absence of a theoretical foundation and any attempts at measuring the reliability 
or validity of the findings. The only conclusion that can be drawn fi 
reviewed the literature is that a tremendous need exists for serious 01 
related research endeavors. Collaboration, cooperation, and problem solving are just 
a few of the approaches to the design of online learning that provide fertile ground 
for future research. Online learning environments have specific needs and 
requirements that differ, in many respects, from the requirements that are associated 
with delivering instruction in a classroom. In the absence of research findings that 
can guide practice, educators who are new to this educational venue are probably 
destined to fail repeatedly before succeeding. The following chapter describes the 
researcher’s approach to an episode of online learning research to include the focus 
of the research, hypothesized outcomes, treatment, and data analysis.
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CHAPTER 3
METHODOLOGY
Primary Goal/Purpose of the Research
The purpose of this research was to assess the differences in the relative 
frequency of higher level thinking that occurred during individual and collaborative 
online problem solving.
Research Questions/Hypotheses
In response to the need described above, this research measured the relative 
frequency of higher level thinking in online discussion groups that were problem 
solving individually and collaboratively. The research sought to provide answers to 
the following questions:
Research Question 1
When the individual results for all six discussion groups were combined, did 
the relative frequency of higher level thinking change (either increase or decrease) 
from the first to the second discussion session?
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Hypothesis 1
There will be no change in the relative frequency of higher level thinking 
from the first discussion session to the second discussion session.
Research Question 2a
During the first discussion session is there a difference in the relative 
frequency of higher level thinking for the students who were problem solving 
individually and the students who were problem solving collaboratively?
Research Question 2b
During the second discussion session is there a difference in the relative 
frequency of higher level thinking for the students who were problem solving 
individually and the students who were problem solving collaboratively?
Hypothesis 2a
The relative frequency of higher level thinking in the collaborative problem­
solving groups will be greater than the relative frequency of higher level thinking in 
the individual problem-solving groups during the first discussion session.
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The relative frequency of higher level thinking in the collaborative problem­
solving groups will be greater than the relative frequency of higher level thinking in 
the individual problem-solving groups during the second discussion
Research Question 3 a
When the responses of Groups 1,2, and 3 are considered, is there a change in 
the relative frequency of higher level thinking when moving from a collaborative to 
an individual problem-solving environment?
Research Question 3b
When the responses of Groups 4, 5, and 6 are considered, is there a change in 
the relative frequency of higher level thinking when moving from an individual to a 
collaborative problem-solving environment?
Hypothesis 3 a
The relative frequency of higher level thinking for Groups 1, 2, and 3 will 
decrease when the groups move from a collaborative to an individual problem­
solving environment.
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Hypothesis 3b
The relative frequency of higher level thinking for Groups 4, 5, and 6 will 
increase when the groups move from an individual to a collaborative problem­
solving environment.
Method
The selection of research that was related to the levels of thinking in online 
learning environments emanated from the researcher’s experiences as a participant 
and later as an observer in course-related online discussions. In both instances, the 
researcher noted and was dismayed by the superficial nature of the discussion 
messages and seeming lack of investment on the part of the discussion participants in 
the learning activity. Little if any learning appeared to occur and most of the 
discussions were consumed by idle chatter that was often personal in nature.
Knowledge of the rapidly expanding use of online learning in higher 
education prompted the researcher to pursue the identification of an instructional 
methodology that could examine the thinking and exchanges that take place during 
online discussions. During the conduct of a pilot study prior to the current research, 
19 graduate-level students who were enrolled in an online searching course were 
randomly selected for assignment to one of five groups. Four groups had four 
members and one group had three members. Research participants conducted online 
discussions over a period of five days on two occasions during the semester. The
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online discussions were an adjunct to five face-to-face class meetings. Prior to the 
discussions, participants received course-related problem scenarios from the 
instructor along with instructions for the conduct of asynchronous online discussions. 
The instructions included problem scenarios that were intended as a 
of focusing the discussions and elevating the levels of thought. HalJ 
collaborated on and submitted a problem solution while the remaining groups 
discussed the problem scenario, but submitted individually contrived solutions. 
Participation in the online discussions was mandatory and accounted for 25% of the 
students’ course grades.
When the online discussions were concluded, the online transcripts were 
reviewed and coded by the researcher with the use of the Interaction Analysis Model 
developed by Gunarwardena et al. (1997). The focus of the pilot study was to 
determine if a positive relationship existed between online collaborative problem 
solving and higher level thinking. However, a review of the discussion transcripts 
failed to provide evidence of highly focused discussions or higher level thinking that 
surpassed the researcher’s initial experience as a participant in asynchronous online 
discussions. The majority of the student exchanges represented the sharing and 
comparing of thoughts and ideas, which correlated to the descriptions of Phase levels 
I and II of the Interaction Analysis Model (see Appendix A). This result was 
attributed to poorly constructed simplistic problems and insufficient guidance for the 
instructor and the students in the execution of a problem-based learning activity.
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Continuing to believe in the efficacy of problem-based learning and the 
prospects for meaningful learning endeavors online, the researcher chose to repeat 
the use of problem-based online discussions in a manner that sought to address the 
weaknesses of the first endeavor that were noted above. This was pi 
current study with the design of a highly structured online discussioi 
that included thought-provoking ill-structured problems, detailed instructions for the 
students and the instructor, and consideration for the manner in which the products 
of the discussions were to be assessed.
As noted in Chapter 2, the bulk of online-related research has been 
exploratory rather than experimental, which leads researchers with an interest in a 
given object of research to place little credence in the outcome. As stated by 
Campbell and Stanley (1963), the experiment is the only means for settling disputes 
regarding educational practice and verifying educational improvement. A quasi- 
experimental design was therefore selected for this research.
The administration of a pretest had no application in this study and could 
have contaminated the results by producing a pretest bias; therefore, a posttest-only 
control group design was employed. According to Campbell and Stanley (1963), a 
posttest-only control group design controls for most sources of external validity and 
for all sources of internal validity. They also stated that this design is capable of 
producing results that are just as meaningful as when a pretest is administered.




The research sample was comprised of 25 students who wen 
Administration of School Library Media Centers course at a large IV 
university. This was a graduate-level course with a population that supported the 
division of the class into multiple small groups. The majority of the students who 
enroll in the Administration of School Library Media Centers course (see Appendix 
B) are pursuing a master’s or doctoral degree in instructional technology or a 
certificate in library media. Each class also routinely contains a small number of 
doctoral students from other academic disciplines. This course serves as an elective 
or a required course depending on whether a student is enrolled in the master’s or the 
doctoral program. Classes are conducted on five Saturdays during the semester. 
During the course, students are required to participate in asynchronous online 
discussions in addition to attending the on-campus class sessions.
In accordance with the requirements of a posttest-only control group design 
(Campbell & Stanley, 1963), participants from the class sample of 25 students were 
randomly assigned to one of six groups comprised of four to five students each. 
Three control groups participated in online problem-based discussions that 
concluded with the submission of individually constructed problem solutions. The 
three remaining groups (treatment groups) participated in online discussions within a
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highly structured problem-solving environment and collaborated on the problem 
solutions.
The online discussions were conducted on two occasions during the semester 
using the Blackboard conferencing tool. When the second discussio 
composition of the original groups remained the same, but the instru 
During the second iteration of the online discussions, the groups that had originally 
collaborated on a problem solution were instructed to create problem solutions 
individually. The groups that originally submitted individually constructed problem 
solutions collaborated to construct a group solution. This approach provided an 
opportunity for each group to interact in both the individual and the collaborative 
problem-solving environments. The online discussions produced 12 transcripts 
containing a total of 375 individual entries (messages). The messages ranged in 
length from one word to several lines of text, but most were fairly brief.
The focus of this research was to investigate variations in levels of thinking, 
if any, that might be attributable to the different environments to which the control 
and treatment groups were exposed. Specifically, would involvement in a 
collaborative problem-solving environment result in a relative frequency of higher 
level thinking (the dependent variable) that exceeded the relative frequency of higher 
level thinking that occurred in the groups whose members were problem solving 
individually?
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As noted above, a posttest-only control group design was used for this 
research. The students in the treatment and control groups participated in 
asynchronous online discussions that occurred over a specified peric 
two separate occasions during the semester. Start and end dates for the discussions 
were designated by the instructor. The first series of online discussions was 
conducted midway through the course. The second series of discussions occurred 
during the final weeks of the semester. The students received explicit instructions 
(see Appendix C and Appendix D) regarding the conduct of the discussions, with a 
greater degree of structure being provided for the treatment groups (collaborative 
problem solvers). Student expectations for both the control and treatment groups 
included a minimum of five substantive contributions to the online discussions. 
Additional details regarding student instructions are provided below.
Student participation in this research was voluntary. Prior to commencement 
of the treatment, students received and were asked to sign an informed consent form. 
Students had the option of not participating in the research. If a student elected to be 
excluded from the research, the student’s contributions to the online discussions 
would have been removed prior to the commencement of the transcript coding 
process. Participation in the online discussions and the submission of problem 
solutions were mandatory activities for all members of the class and these activities
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accounted for 25% of the course grade. All class members agreed to participate in 
the research.
Student Instructions
The six discussion groups received detailed instructions rega 
conduct of the discussions and the submission of problem solutions. Two separate 
sets of instructions were generated: one for the individual problem solvers (see 
Appendix D and Appendix E) and one for the collaborative problem solvers (see 
Appendix C and Appendix F) for both discussion sessions. The instructions for the 
individual problem-solving groups provided the problem scenario and the mechanics 
of the discussions including the start and stop dates and the number of days that 
would be devoted to the discussions. The role of the instructor, the instructor’s 
expectations for the problem solutions, and the impact on the students’ course grades 
were described to the students.
The instructions for the collaborative problem solvers included the aspects of 
the discussion noted above in addition to an outline of the steps in the problem­
solving process to which they were expected to adhere. The collaborative problem 
solvers were also instructed to agree on a group leader who would be responsible for 
consolidating the thoughts and ideas of all group members and documenting the 
problem solution. It was also the responsibility of the group leader to e-mail the 
solution to the instructor after it was reviewed and approved by the other members of 
the group.
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Role of the Instructor
The role of the course instructor included the distribution and receipt of the 
research release forms, the provision of a reference to the asynchronous online 
discussions in the syllabus, and the provision of dates for the discusi 
instructor was informed of the composition of the discussion groups by the 
researcher, and established the groups within the Blackboard conferencing tool for 
the initial discussions. When it was time for a discussion session to begin, the 
instructor placed the researcher created discussion instructions on Blackboard. The 
individual and collaborative groups only received the instructions for their respective 
groups. After the initial discussions were concluded, the instructor placed the groups 
on Blackboard for the second week of discussions. The instructor did not participate 
in the formation of the discussion groups. That function was solely within the 
purview of the researcher.
During both sessions of the discussions, the instructor provided written 
comments on each group’s progress on at least one occasion. The instructor was 
permitted to answer questions regarding the mechanics of the conferencing tool but 
the instructor was not permitted to answer questions or provide any information that 
was related to the topic of the discussions (see Appendix G). The students were 
aware of the limitations that were placed on the instructor. At the conclusion of the 
discussions the instructor captured the 12 discussion transcripts and forwarded the 
transcripts to the researcher via e-mail.
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Discussion Problems
Problems for the two discussion sessions were created in accordance with the 
guiding principles of problem development provided by Savery and Duffv 119951, 
which included creating problems that raise concepts and principles 
to the content domain and that reflect reality by dealing with real issues. As noted in 
Chapter 2, the problems in their final form represented a collaborative effort between 
the instructor and the researcher. Of major concern during the problem development 
process was the necessity of relating the problems to the primary concepts and 
principles that the students were expected to learn during the course. Of equal 
importance was the need for basing the problems on student interest. This was 
achieved by providing problems that relied on course reference materials for the 
construction of solutions and problem scenarios that reflected the real-world duties 
and responsibilities of a library media specialist. A considerable amount of effort 
was expended in designing problem scenarios that would promote and support 
student learning.
Unless an instructor has extensive experience in the use of problem-based 
learning as a course activity, there are multiple challenges associated with its use, not 
the least of which is the development of the problem. Often the initial stages of 
problem development will produce problems with readily defined solutions 
(Jonassen, 2000a). As previously noted in Chapter 2, problems must be engaging, 
consistent with course leaning outcomes, and rigorous enough to require a concerted
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team effort to create solutions. Problem development presented a challenge for both 
the instructor and the researcher during the planning stages of this research. As both 
parties created and proposed problem scenarios, the expertise of the instructor and 
the researcher came into play. The instructor focused on the relatior 
to the course content and objectives while the researcher focused on 
problems that were rigorous, engaging, and thought provoking. This blending of 
expertise took place over several weeks prior to each online discussion session. The 
proposed problems were exchanged via e-mail and edited until both parties were 
comfortable with their content.
The problems for both discussion sessions provided a detailed description of 
a problematic situation that the students were expected to discuss and address.
During the first discussion, the students were dealing with a reduction in library 
staffing owing to budgetary constraints (see Appendix H). The problem for the 
second discussion involved the construction of salient arguments in opposition to a 
proposed adoption of a digital school library (see Appendix I). Problem solutions 
were created either individually or collaboratively depending on the group to which a 
student was assigned. In both circumstances, solutions were to be submitted to the 
instructor via e-mail at the end of the final day of the online discussions. The 
problem solutions were expected to address the identified problem in addition to 
representing an appropriate use of instructor-provided and student-identified 
resources. They were to be clearly supported by data and feasible to implement.
The problem solutions were reviewed and assessed by the instructor.
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Problems for both discussions met criteria described by Jonassen (2000a) for 
ill-structured and complex problems. The problems were ill-structured in that they 
were open to multiple solutions and had the propensity for multiple solution paths. 
The problems were complex owing to the critical nature of the issue: 
the number of variables the students had to consider when creating ti 
Both problem scenarios represented real-world dilemmas that exercised the decision­
making ability of the students and, in the instance of the collaborative groups, the 
challenge of decision-making was coupled with the requirement of arriving at an 
agreed-upon solution.
All aspects of this research endeavor were guided by the researcher’s belief 
in and adherence to the principles of constructivism, which, as described above, 
places learner involvement at the forefront of any learning activity. Therefore, when 
the task of developing problems for the online discussions was approached, the 
driving force became constructivist instructional principles. Those principles 
included anchoring learning activities to the course objectives in a way that enabled 
learners to grasp how the problems aligned with those objectives. This was achieved 
by creating two problems that were clearly relevant to the administration of school 
library media centers and the role of the library media specialist.
Constructivist instructional design principles also address the importance of 
creating course activities that promote learner ownership by aligning activities with 
the objectives of the course. If learners cannot discern the value of a course activity 
in terms of its relation to and support of overall course objectives and their learning,
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the extent to which they are immersed in the learning activity may be superficial 
rather than emanating from a sincere desire to understand and work with problem- 
related concepts in a meaningful way. The discussion problems and particularly the 
accompanying instructions were directly aligned with the course obj 
designed to engage the students in dialogue and ownership of the pr< 
course instructor devoted a great deal of time and thought to the creation of problem 
scenarios that were closely aligned with the course objectives and that achieved 
relevance from their authenticity to the learners’ current or desired work 
environments. The class consisted primarily of individuals who had a vested interest 
in library services either as teachers or library personnel. Defining and clarifying the 
problems was a learner initiative, which also supported problem ownership to the 
extent that the problem solvers assumed ownership of the definitions.
Adherence to constructivist design principles implies placing a great deal of 
emphasis on the creation of learning activities that challenge the mind of the learner. 
Individuals with master’s degrees, whether employed in the public or private sector, 
often occupy positions that require higher level thinking and reasoning. Therefore, 
this aspect of the design process was of great importance when creating learning 
environments for graduate-level students. Depth of thought, relevance, and 
authenticity were critical ingredients in the design of problem-solving activities. 
During the process of creating the problems for this research, the researcher focused 
on problem-related questions that would elicit thinking beyond the superficial 
thought processes that are frequently prevalent in online discussions. Examples of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
66
this from the second problem scenario included asking the students to determine 
whether the problem was global or personal and whether or not there was a clearly 
definable root cause. The researcher also focused on problem scenarios with a 
degree of complexity that defied easy answers.
Procedure and Analysis
The data gathered during this research consisted of the online transcript 
messages that were generated by the students during the two discussion sessions. 
Each transcript message was analyzed and coded with the use of the Interaction 
Analysis Model, conceived by Gunawardena et al. (1997). A description and the 
rationale for the use of this model are provided later in this chapter under Transcript 
Coding: Interaction Analysis Model. There are five phase levels on the Interaction 
Analysis Model, with each phase representing levels of thinking ranging from what 
the authors perceived as the lowest levels of thinking (Phases I and II) to the highest 
levels of thinking (Phases III, IV, and V). Students were instructed to submit a 
minimum of five messages. The number of messages submitted by students ranged 
from 4 to 27.
Analyses of the research data began with the assignment of each student 
message to one of the five phase levels of the Interaction Analysis Model. This 
information was then recorded on a Microsoft Excel spreadsheet. Each student was 
assigned a unique identifier. Using the Phase Level coding sheets, the researcher 
recorded the number of times each participant contributed a message that was
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assigned by the coders to one of the five phase levels. The relative frequency of the 
total messages that were assigned to Phase levels 3, 4, or 5 constituted the relative 
frequency of the higher level thinking messages. The resulting data were then used 
to assess and compare the relative frequency of higher level thinkinj 
within the control and treatment groups during the first and second < 
online discussion sessions. The primary goal of the assessment process was to 
determine which groups, treatment or control, experienced the greatest relative 
frequency of higher level thinking and how the performance of the groups changed 
when they transitioned from a treatment (collaborative) to control (individual) 
problem-solving environment or from a control to a treatment environment.
The absence of a larger population to support random sampling and the small 
sample size led to the selection of nonparametric statistical tests for analysis of the 
research data. The Wilcoxon Signed Ranks test, a nonparametric version of the 
paired samples /-test, and the Maim-Whitney U statistical test, a nonparametric 
version of the independent samples /-test (Bakeman, 2005) were used. These tests 
are useful when no other assumptions are made regarding the dependent variable 
other than that it is ordinal, and when distributional assumptions of parametric tests 
may be violated. The criterion for statistical significance was set to alpha = .05.
Twelve online discussion transcripts containing a total of 375 student 
messages comprised the data that were analyzed for this research. Six transcripts 
were generated by the treatment groups (collaborative problem solvers) and six 
transcripts contained the discussions of the control groups (individual problem
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solvers). The treatment groups were required to adhere to the steps in problem 
solving that were included in their instructions (see Appendix C and Appendix F) 
while the members of the control groups conducted problem-solving discussions in 
the absence of a stipulated format (see Appendix D and Appendix E 
received the treatment (collaborative problem solving) during the co 
research. During the first discussion session three of the six groups served as control 
groups by problem solving individually and produced individual problem solutions, 
while three of the six groups problem solved collaboratively and produced a single, 
agreed-upon solution to a problem. During the second discussion session the groups 
switched roles so that the collaborative problem solvers problem solved individually 
and the individual problem solvers collaborated to produce a group solution.
The transcripts were printed and each student message received a numerical 
indicator. One message could contain one or several sentences and thoughts that 
were connected or disjointed. For instance, if a message contained a comment on a 
previous posting that was then followed by expansion of, or diversion from, the 
previous message, the coding was based on the portion of the message that 
represented the highest level of thought. Messages, rather than sentences, were 
selected as the unit of analysis because of their ability to capture a complete thought 
and as a means of limiting the total number of items to be coded.
The messages on the transcripts were coded by two individuals who 
independently assigned each message to one of the five phases on the Interaction 
Analysis Model (see Appendix A). Both coders had extensive backgrounds in
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education and were currently pursuing master’s degrees in education. The coders 
were reimbursed for their participation in this research. The researcher elected not to 
participate in the coding in order to prevent contamination of the results by making 
coding decisions that favored the research hypotheses.
Transcript Coding: Interaction Analysis Model
The Interaction Analysis Model (IAM) (Gunawardena et al., 1997) was used 
to code student messages. This model supports the analysis of online transcripts to 
determine the type of cognitive activity that occurs during online discussions such as 
asking questions, clarifying statements, negotiating agreements and disagreements, 
and synthesizing information. The IAM provides five distinct and hierarchical 
phases that can be used to code the content of online transcripts. Messages ranked in 
Phases I (Sharing and Comparing Information) and II (The Discovery or Exploration 
of Dissonance or Inconsistency Among Ideas, Concepts, or Statements) are 
considered to represent the lower mental functions, while messages rated in Phases 
III (Negotiation of Meaning/Coconstruction of Knowledge), IV (Testing and 
Modification of Proposed Synthesis or Coconstruction), and V (Agreement 
Statement(s)/Application of Newly Constructed Meaning) represented the higher 
mental functions to include high level thinking. The IAM was selected for use in 
this research endeavor for two primary reasons, which are its use in previous 
research and the positive comments of the researchers Kanuka and Anderson (1998) 
and Stansberry, Haulmark, and Sheeran (2002).
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Coder Preparation and Transcript Coding
The two individuals who served as coders for this research were solicited for 
this undertaking by the researcher because of their strong interest in and rn m m itm p n t  
to the promotion of effective learning. Both coders were participati 
studies in addition to holding full-time jobs, one in elementary education and the 
other in corporate instructional design. While neither of the coders had previous 
coding experience, they both had a strong interest in the research topic. The coders 
were reimbursed for their participation in this research.
Coder preparation included discussions between the coders and the 
researcher. Topics covered a description of the research and a detailed review and 
discussion of the phases on the Interaction Analysis Model (IAM). The coders then 
received a transcript of an online discussion that would be used for practice coding 
and establishing reliability. The coders worked individually as they assigned each 
message to an IAM phase level. The coders recorded their coding decisions on a 
coding sheet that was designed and provided by the researcher. After assigning the 
messages to the phases on the IAM during the practice exercise, the coders compared 
and discussed their coding decisions. This activity produced coder agreement on the 
phase level assignment on all but 4 of the 22 transcript messages. Differences in 
coding were discussed and reconciled with limited researcher involvement.
At the conclusion of the second week of student discussions, the coders 
received printed copies of the 12 transcripts and the coding sheets (see Appendix J).
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A separate coding sheet was created for each group. The coding sheets contained the 
identity of the discussion group, the IAM phase levels, and the numbers that were 
used to delineate between the student postings. The coders also had a copy of the 
IAM phase level descriptions. Each coder coded all of the message 
discussion transcripts and submitted the completed coding sheets to
Reliability and Validity
Potter and Levine-Donnerstein (1999) suggested that little if  any credence 
should be given to research findings in the absence of demonstrated validity and 
reliability. Establishing reliability begins with the development of a coding scheme 
likely to activate similar psychological schema within different coders and result in a 
high degree of similar decisions among these coders as they assign message units to 
categories determined by the researcher as an instantiation of the construct of 
interest. Unfortunately, many researchers leave reliability in question 
(Gunawardena, Carabajal, & Lowe, 2001).
Percent agreement between raters has been used frequently as a measure of 
reliability (Potter & Levine-Donnerstein, 1999). Percent agreement is obtained when 
two or more coders review and code the same set of data. Coder agreement is 
computed by totaling the items that received the same code and then dividing that 
number by the total number of items to be coded, with the resulting number 
representing percent agreement. Percent agreement is described as misleading and 
inappropriately liberal (Lombard, Snyder-Duch, & Bracken, 2005). Potter and
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Levine-Donnerstein (1999) recommended that percentages of agreement always be 
translated into coefficients by using a formula that removes chance agreement.
Several good formulae are available, but each has its limitations and 
difficulties (Potter & Levine-Donnerstein, 1999). Kappa’s coefficie 
(Fleiss, 1981) works well as a way to correct for percentages of agre 
probability of agreeing by chance alone. Potter and Levine-Donnerstein stated that 
this measure is particularly useful when the coding process is limited to no more than 
two coders. For this research, inter-rater reliability was assessed by computing both 
the percent agreement between raters (86%) on the coding of 22 transcript messages 
as well as Kappa (K = .82). A Kappa value that exceeds .70 is considered 
satisfactory. The researcher intentionally refrained from participating in the message 
coding in order to avoid contaminating the results with the infliction of coding bias 
in favor of the research hypotheses.
The basis of the validity of this research was established with the steps that 
were taken to insure that the coders were in agreement as regards their interpretation 
and application of the Interaction Analysis Model categories. This process is 
described at length in this chapter under the heading Coder Preparation and 
Transcript Coding.
Threats to Internal/External Validity
As is the case with all research endeavors, opportunities for research 
contamination and threats to internal and external validity were a factor. As so aptly
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noted by Campbell and Stanley (1963), education research is regrettably exposed to 
research designs (e.g., the one-shot case study) that lack control and hence produce 
results that are questionable at best.
The internal and external factors that may jeopardize researc 
outlined by Campbell and Stanley (1963) are listed below with com 
the extent to which each factor may or may not have affected the findings of this 
research.
1. History: The two instances of this research were conducted several weeks 
apart. During those intervening weeks the participants were interacting in the 
classroom-based sessions of the course, thereby gaining interpersonal 
familiarity that could have impacted the extent and level of communication 
during the second discussion session. Also, during those intervening weeks 
the participants were exposed to additional course-related information during 
in-class discussions.
2. Maturation: The second discussion session occurred during the latter part of 
the course. At that point in the semester the participants would have 
experienced the pressures associated with end-of-course project completion 
dates. Those pressures, in turn, may have diminished enthusiasm and 
reduced energy levels.
3. Testing: Testing in the form of the creation of problem solutions during the 
first discussion session may have had a positive impact on the compilation
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and rendering of problem-related data during the second discussion session 
and, in turn, the quality of the problem solutions.
4. Instrumentation: The criteria for assessing problem solutions were consistent 
for both discussion sessions.
5. Biases resulting in differential selection of respondents: Th<
discussion groups were selected at random in the absence of any known bias.
6. Experimental mortality: The composition of the six discussion groups 
remained intact for both discussion sessions.
7. Selection-maturation interaction: This was not applicable to this study.
8. Multiple-treatment interference: All participants in this research were 
exposed to the research treatment on two separate occasions. Contamination 
of the outcome of the second discussion session may have occurred owing to 
the participants having been previously exposed to the research treatment 
during the first discussion session.
9. Reactive effects of experimental arrangements: The participants were aware 
of their participation in a research study, which may have impacted the 
findings.
There were several limitations to the results of this research endeavor that 
unfortunately were beyond the control of the researcher. A very significant 
limitation involved the lack of control of intervening variables. It was not possible to 
control for all of the variables that could affect the outcome of this research such as 
varying degrees of exposure to problem-solving techniques or the presence or
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absence of problem-solving skills on the part of the students and the instructor. The 
model to be used for coding levels of thinking has been exposed to limited testing 
(the researcher is aware of three previous uses of this model for research) and its 
ability to adequately represent the research constructs is, therefore, i 
research sample was small and not randomly selected and included; 
homogenous sample in terms of employment and educational pursuits.
Limiting Research Contamination
Several strategies were employed to limit research contamination. These 
measures included withholding information regarding the research until two days 
before each discussion session was scheduled to begin. The problem-solving activity 
was not referred to as being the basis for the research. Members of the control and 
treatment groups were asked to avoid having discussions regarding the activities and 
discussions that were occurring in their respective groups. Research guidelines were 
published within access-controlled Blackboard folders. The instructor provided all 
research-related information online and the instructor was asked to refrain from 
providing information or responding to research-related questions during classroom- 
based sessions. Treatment fidelity was pursued with the implementation of the 
instructor training outlined above. The instructor did not have contact with the 
researcher when the online discussions were in progress. Research participants were 
randomly assigned to the control and treatment groups.
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The purpose of this research was to assess the differences in the relative 
frequency of higher level thinking that occurred during individual and collaborative 
asynchronous online problem solving. The researcher sought to achieve that goal by 
randomly assigning 25 graduate-level students into six discussion g 
students received problems to discuss online in either an individual 
problem-solving environment. Student messages were then coded and assigned to 
one of five Phase levels on the Interaction Analysis Model (Gunawardena et al., 
1997). A full discussion of the research results is presented in Chapter 4.
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CHAPTER 4
PRESENTATION AND DISCUSSION OF RESEARCH R
This study considered the relative frequency of higher level thinking in 
groups that were problem solving individually and groups that were problem solving 
collaboratively online. The relative frequency of higher level thinking was 
determined by placing each individual student message into one of the five Phase 
levels on the Interaction Analysis Model (Gunawardena et al., 1997). Relative 
frequencies for each phase level were obtained by dividing the total number of 
messages that were assigned to a given phase level by the grand total for all 
messages. Of the five phases that are included in this instrument, Phases III, IV, and 
V include cognitive activities that are regarded as indicators of higher level thinking 
(Beaudrie, 2000; Kosiak, 2004; Marra, Moore, & Klemczak, 2004).
The research sample was comprised of 25 students from a graduate-level 
Administration of School Library Media Centers course. The students were 
randomly assigned to one of six groups. Five of the groups had four members and 
one group had five members. The sample of the discussion groups remained 
unchanged during two asynchronous online discussion sessions. The online 
discussions were conducted over a period of seven days at different times during the
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semester with a period of four weeks between the two discussion sessions. One of 
the online discussion sessions occurred in the middle of the semester and the other 
discussion session took place during the final weeks of the semester. During the 
second in-class session, the course instructor announced the starting 
online discussion session. During the fourth in-class session, the in; 
announced the starting date for the second discussion session. In both instances, the 
discussions began within two days of the in-class meetings.
The discussions produced a total of 375 student messages. Each message 
was reviewed by two coders and assigned to one of the phases on the Interaction 
Analysis Model. Student participation was fairly uniform and, with the exception of 
three cases, in accordance with the instructor-dictated requirement of submitting a 
minimum of five contributions (per participant) during each discussion session. The 
number of messages contributed per student during the first and second discussion 
sessions ranged from 4 to 27. One student submitted one less than the required 
number (five) of messages during the first session and two students failed to meet 
that requirement during the second discussion session. All student messages were 
included in the research data.
This study examined 100% of the student messages. The number of 
instructor messages was small and these messages were removed from the message 
pool prior to the coding process. Of the total number of student messages that were 
contributed during both discussion sessions, 62% (231/375) were coded to one of the 
top three Interaction Analysis Model (IAM) Phase levels (Table 1). This is
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substantially higher than the number of messages that were coded to the highest 
phase levels during the IAM-related research that was reviewed for this study.
In a study conducted by Kosiak (2004), Gunawardena et al.’s (1997) 
Interaction Analysis Model (IAM) was used to measure the co-cons 
knowledge during online problem solving discussions. Two intact: 
college algebra participated in four week-long asynchronous online discussion 
sessions. Members of the control group worked on math problems individually, 
while the members of the treatment group collaborated on the problems. Coding of 
the online transcripts revealed that 19% of the student messages fell within Phases III 
and IV (co-construction of knowledge) of the IAM and 81% were coded to Phase 
levels I and II (sharing and comparing information).
Data Analysis
Changes in Levels of Thinking for all Groups from the First to the Second
Discussion Session
Research Question 1
When the individual results for all six discussion groups were combined, did 
the relative frequency of higher level thinking change (either increase or decrease) 
from the first to the second discussion session?
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Hypothesis 1
There will be no change in the relative frequency of higher level thinking 
from the first discussion session to the second discussion session.
The computed mean for the combined relative frequency (all 
higher level thinking during the first discussion session was .7098, while the 
computed mean for the second discussion session was .4332 (Table 2). A Wilcoxon 
Signed-Ranks test indicated that the relative frequency of higher level thinking 
decreased significantly during the second discussion session (z = -3.76, p < .01) 
(Table 3). This result was due in large measure to the performance of the members 
of Groups 1, 2, and 3. Support for Hypothesis 1 was not found owing to the 
substantial difference (decrease) in the relative frequency of higher level thinking 
from the first discussion session to the second discussion session, as shown in Table 
3, rather than the researcher’s anticipated outcome of no significant change.
Table 2
Descriptive Statistics for the Relative Frequency of Higher Level Thinking by 
Discussion Session
Relative Frequency of Higher 
Level Thinking
N Mean Median Std. Deviation
Discussion Session 1 25 .7098 .7500 .1921
Discussion Session 2 25 .4332 .4000 .2680
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Table 3
Wilcoxon Signed Ranks Test: Change in the Relative Frequency of Higher Level 
Thinking from Discussion Session 1 to Discussion Session 2
Relative Frequency of 
Higher Level Thinking 
Messages Mean
Discussion 1-Discussion 2 N Rank Sum of Ranks
Negative Ranks 21 14.40 302.50
Positive Ranks 4 5.63 22.50
Ties 0
Total 25 -3.767 .000
Differences in the Relative Frequency of Higher Level Thinking for Individual and 
Collaborative Problem-solving Groups
Research Question 2a
During the first discussion session was there a difference in the relative 
frequency of higher level thinking for the students who were problem solving 
individually and the students who were problem solving collaboratively?
Research Question 2b
Dining the second discussion session was there a difference in the relative 
frequency of higher level thinking for the students who were problem solving 
individually and the students who were problem solving collaboratively?
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Hypothesis 2a
The relative frequency of higher level thinking in the collaborative problem­
solving groups will be greater than the relative frequency of higher level thinking in 
the individual problem-solving groups during the first discussion se
Hypothesis 2b
The relative frequency of higher level thinking in the collaborative problem­
solving groups will be greater than the relative frequency of higher level thinking in 
the individual problem-solving groups during the second discussion session.
The relative frequency of messages that were coded to the three highest phase 
levels by the members of the three individual problem-solving groups and the three 
collaborative problem-solving groups during the first discussion session were 
compared. The mean for the individual problem-solving groups was .7134, while the 
mean for the collaborative problem-solving groups was .7064 (Table 4). Table 4 
shows descriptive statistics for the two groups. A Mann-Whitney U statistical test 
indicated no significant difference between the groups (U = 76.500, p = .935) (Table 
5). This result runs contrary to the researcher’s expectations for a greater relative 
frequency of higher level thinking in the collaborative as opposed to the individual 
problem-solving groups. Therefore, no support was found for Hypothesis 2a.
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Table 4
Descriptive Statistics for the Relative Frequency of Higher Level Thinking for 
Discussion Session 1
Discussion Session 1 Mean N Std. Deviation Median
Individual .7134 12 .1880
Collaboration .7064 13 .2034
Total .7098 25 .1921
Table 5
Mann-Whitney Test Comparing the Relative Frequency of Higher Level Thinking 
for the Individual and Collaborative Groups During Discussion Session 1
Discussion 1, Relative 













Individual 12 13.13 157.50
Collaborative 13 12.88 167.50
Total 25 76.500 -.082 .935
In contrast to the results that were achieved during the first discussion 
session, when the relative frequency of higher level thinking in the individual and 
collaborative problem-solving groups during the second discussion session were 
assessed, the collaborative problem solvers exceeded the individual problem solvers 
in the relative frequency of higher level thinking. The mean for the collaborative 
problem-solving groups was .5484, while the mean for the individual problem­
solving groups was .3268 (Table 6). A Mann-Whitney test indicated that the
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collaborative and individual groups differed significantly (U = 38.00, p < .029), with 
the collaborative groups showing a greater relative frequency of higher level thinking 
(Table 7). This result was consistent with the researcher’s hypothesis regarding the 
existence of a relationship between collaborative problem solving ai 
thinking. Support was found for Hypothesis 2b.
Table 6
Descriptive Statistics for the Relative Frequency of Higher Level Thinking bv 
Session Type for Discussion Session 2
Discussion 2 Mean N Std. Deviation Median
Individual .3268 13 .2520 .3333
Collaboration .5484 12 .2441 .5584
Total .4332 25 .2680 .4000
Table 7
Mann-Whitney Test Comparing the Relative Frequency of Higher Level Thinking 
for the Individual and Collaborative Groups During Discussion Session 2
Discussion 2, Relative 











Individual 13 9.92 129.00
Collaborative 12 16.33 196.00
Total 25 38.00 -2.179 .029
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Descriptive statistics for the change in the relative frequency of higher level 
thinking from the first discussion session to the second discussion session are 
presented in Table 8.
Table 8
Descriptive Statistics for the Change in the Relative Frequency of Higher Level 
Thinking from Discussion Session 1 to Discussion Session 2
Group Mean N Std. Deviation
Groups 1, 2, and 3 -.3796 13 .2786
Groups 4, 5, and 6 -.1650 12 .1815
Total -.2766 25 .2566
Changes in the Relative Frequency of Higher Level Thinking When the 
Collaborative Groups Moved to Individual Problem Solving and the Individual 
Groups Moved to Collaborative Problem Solving
Research Question 3 a
When the responses of Groups 1,2, and 3, are considered, is there a change 
in the relative frequency of higher level thinking when moving from a collaborative 
to an individual problem-solving environment?
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Research Question 3b
When the responses of Groups 4, 5, and 6 are considered, is there a change in 
the relative frequency of higher level thinking when moving from an individual to a 
collaborative problem-solving environment?
Hypothesis 3 a
The relative frequency of higher level thinking for Groups 1, 2, and 3 will 
decrease when the groups move from a collaborative to an individual problem­
solving environment.
The mean for the first session was .7064 and the mean for the second session 
was .3268 (Table 9). Table 10 gives descriptive statistics for the relative frequency 
of higher level thinking during Discussion Sessions 1 and 2 for Groups 1, 2, and 3.
Table 11 presents the results of a Wilcoxon signed-ranks test, showing that 
Groups 1, 2, and 3 experienced a significant (Z = -2.971 ,P <  .003) decrease in the 
relative frequency of higher level thinking when they moved from a collaborative 
(Discussion Session 1) to an individual problem-solving environment (Discussion 
Session 2). The decrease in the relative frequency of higher level thinking 
experienced by Groups 1,2, and 3 when they moved from a collaborative to an 
individual problem-solving environment was consistent with the researcher’s 
contentions regarding the efficacy of collaborative problem solving as a motivator 
for higher level thinking. Therefore, support was found for Hypothesis 3 a.
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Table 9
Descriptive Statistics for the Relative Frequency of Higher Level Thinking; During
Discussion Sessions 1 ('Collaborative) and 2 (Individual) for Groups 1. 2, and 3, and 
During Discussion Sessions 1 (Individual) and 2 (Collaborative') for Groups 4, 5, and 
6
Groups Discussion 1, relative 





Groups 1, 2, and Mean .7064 .3268
3 N 13.0000 13.0000
Std. Deviation .2034 .2520
Median .7500 .3333
Groups 4, 5, and Mean .7134 .5484
6 N 12.0000 12.0000
Std. Deviation .1880 .2441
Median .7386 .5584
Totals Mean .7098 .4332
N 25.0000 25.0000
Std. Deviation .1921 .2680
Median .7500 .4000
Table 10
Descriptive Statistics for the Relative Frequency of Higher Level Thinking During 
Discussion Sessions 1 and 2 for Groups 1. 2, and 3
Relative Frequency 
of Higher level 
Thinking
N Mean Std. Deviation Median
Discussion 1 13 .7064 .2034 .7500
Discussion 2 13 .3268 .2520 .3333
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Table 11
Wilcoxon Signed Ranks Test: Change in the Relative Frequency of Higher Level 
Thinking from Discussion Session 1 to Discussion Session 2 for Groups 1. 2. and 3
Relative Frequency of N Mean Sum of Z Asymp. Sig.
Higher Level Thinking Rank Ranks






The relative frequency of higher level thinking for Groups 4, 5, and 6 will 
increase when the groups move from an individual to a collaborative problem­
solving environment.
The mean for the first session was .7134 (Table 12). The mean for the 
second session was .5484 (Table 12). The unanticipated decrease in the relative 
frequency of higher level thinking when Groups 4, 5, and 6 moved from an 
individual to a collaborative problem-solving environment does not support 
Hypothesis 3b.
A Wilcoxon signed-ranks test showed that Groups 4, 5, and 6 experienced a 
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messages that indicated higher level thinking when they moved from an individual to 
a collaborative problem-solving environment during the second discussion session 
(Figure 1).
Table 12
Descriptive Statistics for the Relative Frequency of Higher Level Thinking During 
Discussion Sessions 1 and 2 for Groups 4, 5, and 6






Discussion 1 12 .7134 .1880 .7386
Discussion 2 12 .5484 .2441 .5584
Table 13
Wilcoxon Signed Ranks Test: Change in the Relative Frequency of Higher Level 
Thinking from Discussion Session 1 to Discussion Session 2 for Groups 4. 5. and 6
Relative Frequency of 






Z Asymp. Sig. 
(2-tailed)
Negative Ranks 10 7.00 70.00
Positive Ranks 2 4.00 8.00
Ties 0
Total 12 -2.432 .015











-C o  
■ Ind
Discussion 1 Discussion 2
Figure 1: Plot of Mean Relative Frequency of Higher Level Thinking by Groups and 
Discussion Sessions
Summary of Results
The results of this research are mixed at best. Support was not found for the 
researcher’s contentions regarding the differences in the relative frequency of higher 
level thinking that would occur during collaborative and individual problem solving 
during the first discussion session (Hypothesis 1). The expectation was that the 
collaborative problem solvers would surpass the individual problem solvers in the 
relative frequency of higher level thinking when, in fact, the difference in the relative 
frequency of higher level thinking was not statistically significant. However, during 
the second discussion session the relative frequency of higher level thinking for the 
collaborative problem solvers did surpass the relative frequency of higher level 
thinking for the individual problem solvers, which was in line with the researcher’s
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expectations (Hypothesis 2b). The decrease in the relative frequency of higher level 
thinking when Groups 1, 2, and 3 moved from a collaborative to an individual 
problem-solving environment was also in line with the researcher’s expectations for 
a decrease in the relative frequency of higher level thinking when tl 
problem-solving groups moved to individual problem solving (Hypi 
While the lack of support for Hypothesis 1 challenges explanation, possible 
explanations for the remaining research results are dealt with at length in Chapter 5.
The chapter that follows provides a discussion of the results of this research, 
the implications of this study on practice, and recommendations for the execution of 
future research endeavors.
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CHAPTER 5
CONCLUSIONS, CONTRIBUTIONS, AND IMPLICATIONS FOR RESEARCH
AND PRACTICE
The number of college courses that are designed for presentation in an online 
learning environment, either wholly or in part, as in the case of blended learning, 
continues to grow in response to the demand for distance learning. Instructors who 
for years delivered courses in a classroom environment are challenged to convert 
classroom-based courses for delivery online. Owing to the differences around the 
needs of the students and the demands on the professors, in many instances this has 
proven to be a demanding endeavor and one that continues to produce more 
questions than answers. Questions surround the types of courses that can be 
effectively delivered online, the role of the instructor in course delivery, the quality 
and extent of student interactions, and the instructional pedagogies that can be used 
effectively online.
This research was conducted in response to the issues posed above in the 
hope of providing guidance in the selection of an instructional pedagogy that would 
be effective in online learning environments, particularly with regard to supporting 
higher level thinking during the conduct of online interactions. This study 
contributes to an understanding of the interactions that occur during online
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discussions and the extent to which a problem-based learning environment supports 
higher level thinking.
Conclusions
This study posed the following questions:
1. When the individual results for six online discussion groups were combined, 
did the relative frequency of higher level thinking change (either increase or 
decrease) from the first to the second discussion session?
2a. During the first discussion session was there a difference in the relative
frequency of higher level thinking for the students who were problem solving 
individually and the students who were problem solving collaboratively?
2b. During the second discussion session was there a difference in the relative 
frequency of higher level thinking for the students who were problem solving 
individually and the students who were problem solving collaboratively?
3a. When the relative frequency of higher level thinking during the first and the 
second discussion sessions was considered for Groups 1, 2, and 3 was the 
change significant?
3b. When the relative frequency of higher level thinking during the first and second 
discussion sessions was considered for Groups 4, 5, and 6 was the change 
significant?
The empirical results of this research are based on 375 student messages that 
were generated during two online discussion sessions. Student messages were
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analyzed and coded to one of five levels on the Interaction Analysis Model 
developed by Gunawardena et al. (1997) to assess the relative frequency of higher 
level thinking in the groups that were problem solving collaboratively as opposed to 
individually.
In response to the first question, when the individual results 
discussion groups were combined, the relative frequency of higher level thinking 
decreased significantly from the first to the second discussion session. Possible 
explanations for this result include the points in time during the semester when the 
first and second discussion sessions occurred. The first discussion session took place 
relatively early in the semester when the students may have been less burdened by 
work loads and more enthusiastic in regard to course activities. The second 
discussion session occurred late in the semester in conjunction with the emotional 
and time pressures that normally accompany the fulfillment of end-of-semester 
course requirements. This was evident in student messages that referred to the 
pressure and frustration that accompanied all of the course requirements that were 
competing for their time. Examples of these comments are provided under the 
heading Discussion Quotes later in this chapter.
An additional contributor to the overall decrease in the relative frequency of 
higher level thinking during the second discussion session could have been the 
nature of the problem scenario. The problem scenario for the first discussion session 
involved the elimination of library personnel as a result of budgetary constraints.
This proved to be a source of fertile ground for discussion owing to the experiences
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and knowledge regarding this topic the students possessed. Several of the students 
had firsthand knowledge of reductions in library staff in response to budgetary 
constraints and held strong opinions regarding the efficacy of that approach to 
economizing. Also, there was apparently an abundance of reference 
dealt with school budgets and attitudes towards the relevance and in 
maintaining library resources.
In contrast to the above, the second problem scenario dealt with digitizing the 
resources in a school library. This is obviously a more recent issue for school 
administrators and one that has not received a great deal of attention in library 
journals. The students struggled in their attempts at gathering related reference 
material. Their lack of familiarity with this issue and the challenge of obtaining 
references were voiced in several transcript messages (see examples below). This 
issue, in conjunction with the two issues detailed above, could certainly have 
contributed to a reduction in the relative frequency of higher level thinking during 
the second discussion session.
Even though the relative frequency of higher level thinking decreased during 
the second discussion session, it could be argued that the opportunity for cognitive 
enrichment was greater than during the first discussion session as a result of the 
challenge for material and thought that was associated with the second problem 
scenario. During the first discussion session the students built on current knowledge 
while during the second discussion session they started in a vacuum, which led to 
supporting each other in their quest for information (see examples below). An
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objective of the course was to acquire additional knowledge of issues that affect 
library media centers and, in the opinion of the researcher, that objective was 
strongly supported during this activity.
Quotes from the online discussion transcripts provided belo1 
degree to which the discussion participants were challenged by the 
during the second discussion session. The challenges associated with the second 
problem scenario support the results of research conducted by cognitive 
psychologists, which revealed the need for existing schema and much scaffolding 
when students are working with ill-structured problems. This issue is addressed at 
length later in this chapter under the heading Implications for Practice.
Discussion 2, Group 3. Individual (message 50. p. 28): “You both lost me, 
anyway I am getting lost in the articles and in what I want to say in my proposal. 
Digital library has a different connotation in each article I read. That is making it 
difficult for me to centralize my thoughts this evening.”
Discussion 2, Group 3. Individual (message 10, p. 6): “Did you find the 
article? I’ve located the Educational Leadership magazine and I found articles on 
technology, but nothing dealing with the issue at hand.”
Discussion 2, Group 3, Individual (message 12. p. 7): “I guess I’m still not 
sure where I stand on this whole idea of digitalizing the library. I am still trying to 
locate more articles on the topic.”
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Discussion 2, Group 5, Collaborative (message 1, p. IV. “I need to start at the 
beginning with what is an e-Book? I really need to try one and why should we have 
e-Books in a library?”
Discussion 2, Group 6, Collaborative (message 9, p. 4): “T 
huge change in what we have done in the past. I would think that v 
have a consultant to come in to advise us on every aspect that the change would 
impact.”
Discussion 2, Group 1. Individual (message 3, p. 2k “I don’t know about 
anyone else, but I cannot find much on this topic in regards to e-books and 
elementary schools. There does not seem to be a lot of clear-cut info for or against 
this. Anyone have any suggestions?”
Discussion 2, Group 1. Individual (message 4. p. 2j: “I started looking around 
a little bit and have come up with minimal information. I’m going to try some more 
databases this weekend when I have a little more time. If anyone finds some good 
articles, we should post them here to share with the group.”
In response to the second research question, the difference in the relative 
frequency of higher level thinking in the collaborative and individual problem­
solving groups during the first discussion session was not statistically significant. 
Possible explanations for this include the age and maturity of the discussion 
participants. The participants in this research were graduate students who, in 
addition to surpassing undergraduates in age and maturity, would also be expected to 
possess greater motivation toward scholastic achievement. Therefore, differences in
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levels of thinking could have been a function of internal motivation that equaled or 
perhaps surpassed the extrinsic motivation that was the purpose of the structure of 
the discussion. The rigid structure around the conduct of the discussion could also 
have affected this result. That structure included a specific period < 
conferencing, stated requirements for message postings, and expecl 
the quality of the problem solutions. The structure for the collaborative and 
individual problem-solving groups was identical with the exception of the 
requirement for appointing a discussion leader for the collaborative groups. This 
activity counted for 25% of the participants’ course grades.
During the second discussion session there was a statistically significant 
difference in the relative frequency of higher level thinking in the groups that were 
problem solving collaboratively (Groups 4, 5, and 6) as opposed to individually.
This result was in line with the researcher’s expectations for collaborative problem 
solving as an efficacious environment for the production of higher level thinking. 
However, this result is diminished by the fact that these groups produced a relative 
frequency of higher level thinking that was not statistically different from the relative 
frequency of higher level thinking for the collaborative problem-solving groups 
when they were problem solving individually during the first discussion session.
The higher level thinking produced by the members of Groups 4, 5, and 6 appears to 
be associated with the composition of the groups rather than the environment. The 
propensity for higher level thinking does not appear to have been impacted by the 
environment in a manner that would support the researcher’s preference for
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collaborative problem solving when the production of higher level thinking is a 
desired outcome.
In response to the third question, there was a statistically significant decrease 
in the relative frequency of higher level thinking for the groups that 
collaborative to an individual problem solving environment, which 
confirm the researcher’s thoughts regarding the efficacy of collaborative problem 
solving. A statistically significant decrease in the relative frequency of higher level 
thinking was also observed in the groups that moved from individual to collaborative 
problem solving. However, as noted above, the collaborative problem-solving 
groups produced a relative frequency of higher level thinking that exceeded the 
relative frequency of higher level thinking that was obtained by the individual 
problem-solving groups during the second discussion session, in spite of the overall 
reduction in higher level thinking for all groups. The reasons enumerated above for 
the overall decrease in higher level thinking that occurred from the first to the second 
discussion session could have contributed to this result. Those reasons included 
conflicting demands on the students’ time, decreased energy and motivation during 
the final weeks of the semester, and the challenge posed by the second problem 
scenario.
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Implications for Research
During the process of compiling and reflecting on the result: 
the researcher identified several aspects of online learning research 
the attention of future researchers. Suggestions for enhancing and expanding online 
learning research endeavors are presented in the paragraphs that follow.
1. Future research should examine a variety of prospective online learning 
pedagogies particularly with regard to their support of higher level thinking. 
Focus should also be on the facilitation roles and skills and how they impact 
student performance and learning online. Asynchronous and synchronous 
online discussions both have negatives and positives as vehicles for 
communication. Research is needed to discern if  one of these learning 
environments surpasses the other in generating learning activities that are 
student-friendly and rich in opportunities for learning.
2. Shared learning activities such as problem-based learning provides students 
with opportunities to engage in stimulating discussions and to take 
responsibility for their learning. However, there are multiple aspects to the 
creation of problem-based learning environments that require exploration. Of 
the multiple types of problems that can be generated (well structured, ill 
structured, etc.), is one type more likely to promote stimulating discussions 
than the others?
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3. Content analysis and the discernment of levels of thinking should be an 
integral part of online learning research, but there are a multitude of opinions 
as to how to conduct such research. Several coding instruments have been 
created and used but there is no clear consensus regarding tl 
instruments. Perhaps because the bulk of the research that e
coding instrument for the measurement of levels of thinking has been 
descriptive rather than experimental/inferential, researchers are left to guess 
as to which of the instruments is most effective in assessing levels of 
thinking. Credence cannot be given to the results of online learning results 
until, in light of a sufficient amount of research, there is consensus regarding 
the reliability of one or more of the available coding instruments, or perhaps 
one that has yet to be developed.
4. During this study, the quality of the online communication was operationally 
defined in accordance with the Phase levels on the Interaction Analysis 
Model (Gunawardena et al., 1997). There are several models in addition to 
the IAM that have been used to analyze the content of online transcripts. It 
would be worthwhile to examine the content of the same online transcripts 
with the use of multiple models and then to compare and contrast the results 
with regard to the levels of thinking. Ideally, the same coders would use each 
of the models.
5. The problems that formed the basis of the online sessions were created by the 
course instructor and the researcher. While a great deal of attention was paid
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to the creation of problems that were equal in depth and complexity, it would
have been helpful to employ a panel of subject-matter experts for an
assessment of the discussion problems prior to their use. This might have
lessened the impact, if  any, of problem design on discussion
to possible inequities in problem complexity. When probler
focus of future research, steps should be taken to insure problem equanimity
prior to their use.
6. As noted in the research conclusions presented above, during the second 
discussion session the students struggled as they attempted to deal with the 
problem scenario. Scaffolding and ongoing support of the discussions by the 
facilitator could have heightened the caliber of the student exchanges and 
contributions to the discussion. Preparations for future problem-solving- 
related research should include rigorous training and preparation of the 
instructor in the skills that are needed for facilitating problem-based 
discussions.
7. Students will vary in terms of their critical thinking skills and students with 
higher cognitive flexibility and complexity may be better problem solvers. 
The extent to which these differences existed among the students may have 
impacted the results of this research. This variable could be addressed by 
using an instrument to assess critical thinking skills prior to the random 
assignment of students to problem-solving groups.
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Educators are obliged to pursue excellence in online learning with the same 
rigor and perseverance that has characterized the pursuit of classroom-related 
research. Therefore, it is hoped that this research effort will serve to inform, inspire, 
and encourage additional online learning research endeavors.
Implications for Practice
Course designers, instructors, and researchers can benefit from the 
implications of this study. The results of this research offer support for the value of 
online learning activities when they are used as an adjunct to classroom-based 
instruction, as in the case of blended learning. As a result of the discussions, the 
students were placed in an environment that not only demanded their participation 
but also encouraged frequent participation. Aligning successful completion of the 
course with contributions to the online discussions served to encourage participation. 
While instructors may list participation in discussions on the course syllabus, the 
impact of failing to comply is less evident than in an online learning environment. A 
quick review of an online discussion transcript reveals the extent of each student’s 
contributions in terms of both quantity and quality while also providing a permanent 
record of each student’s participation.
A review by the researcher of the collaboratively-produced problem solutions 
revealed solutions that were insightful and comprehensive and that included an 
extensive use of course-related reference materials. After having included online 
learning in previous courses with disappointing results, the instructor expressed her
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pleasure with the quality of the discussions and the problem solutions as well. This 
was reflected in a request for the production of a significant number of similar 
scenarios (25) for the instructor’s future use. The online learning discussions proved 
to be an excellent addition to the in-class activities in that they prob 
intellectual resources of the students beyond what might have occur 
absence.
As noted above, the problem-based online sessions seem to have enhanced 
student learning; however, the need for proper planning and implementation of 
problem-based learning activities cannot be overemphasized. The employment of 
blended learning requires consideration of all aspects of the course to include time, 
the instructor’s expectations, student expectations, learning objectives, and the 
prospects for supporting attainment of the objectives in a blended format. The issue 
of time surfaced as the researcher reflected on the expectations relative to student 
performance and the frustrations that surfaced as the students sought to meet those 
expectations. One week was clearly an insufficient amount of time for conducting 
the discussions, locating reference materials, and composing a resolution to a 
problem that, in the case of the collaborative problem solvers, necessitated reaching 
agreement amongst the members of the groups. An appropriate allotment of time is 
an essential consideration in the use of problem-based learning.
While it is not possible to know for sure, it is very likely that several aspects 
of the online discussions, including the levels of thinking that were generated by the 
collaborative problem solvers, were negatively impacted by the fact that the online
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
105
problem solving was conducted in a vacuum. The students were thrust into an online 
problem-solving activity without the aid of any instructional support that was 
directly related to the structure and execution of the problem-solving process. The 
provision of that information to the collaborative problem solvers n 
positive impact on their performance at each stage of the problem-s 
and in turn their levels of thinking. At a minimum, instances of collaborative 
problem solving should be preceded by an explanation of the stages that are involved 
in working through a problem, participant expectations, and how to gauge when the 
requirements of a stage have been satisfied.
Active participation is critical during problem solving or students will not be 
in a position to get the most from the experience in terms of the testing of 
perceptions and knowledge growth. The adeptness of the group leader in fostering 
involvement will impact both the depth and level of participation on the part of the 
other members of a group. Students cannot be expected to perform effectively in this 
role without an awareness of scaffolding tips and techniques. This information 
should be provided by the instructor prior to problem-solving activities.
As proposed by cognitive psychologists (Foshay, Silber, & Stelnicki, 2003), 
it seems clear that the students in this research could also have benefited from the 
receipt of information that served to strengthen their cognitive domains, particularly 
with regard to the concepts that were presented in the second scenario. As noted in 
the description of the results, the students struggled with the second scenario for 
several reasons, which included their limited knowledge and exposure to the topic.
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A problem solver’s level of domain knowledge has been identified as a 
predictor of problem-solving skills and the extent to which someone can understand 
a problem and generate solutions. Domain knowledge was not specifically 
addressed in this research and had it occurred the results may have 
students could have benefited from in-class instructor-led discussio 
topic and suggestions for locating relevant reference material prior to their 
engagement in the problem-solving activity. This would have aided the students in 
connecting the problem to previously held information and strengthened their 
intellectual capacity when they began to entertain the various aspects of the problem 
scenario.
It is clear from this research that the demands on instructors who choose to 
use problem solving in an online learning environment are immense. They begin 
with the time required to build an online learning environment, which includes 
identifying all of the resources the students will need in order to conduct their 
discussions and making them available to the students. The problems that are 
created must support the course objectives, have meaning for the students, and be 
complex enough to be challenging without being overwhelming in their complexity 
or abstractness. Problem development proved to be a very demanding aspect of this 
research.
During the conduct of this research the instructor and the researcher were 
challenged by the complexity and demands that surrounded the employment of 
problem solving as an online learning tool. It is clear that problem solving should
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not be used in class or online in the absence of the requisite instructor knowledge and 
skills or it will not fulfill the promise that some believe it holds as a vehicle for the 
production of higher level thinking. Knowledge and training issues surrounding the 
use of problem solving online begin with knowing how to effective 
learning software. In most cases, this would necessitate some form 
and extensive practice. Instructing online requires knowledge and preferably 
training in the effective delivery of online instruction to include the unique needs of 
students who are learning online and how those needs can be effectively addressed.
Bullen’s (1998) conclusions regarding the future of computer conferencing 
echo to such a great extent the thoughts of the researcher that it seems appropriate to 
devote space to his post-research reflections. After conducting research involving 
the measurement of levels of thinking using Henri’s (1992) model, he stressed the 
absence of guarantees when online learning is included during the process of course 
design. Reasons for this include the variety in distance learning software and the 
extent to which the available software can support a realization of course objectives 
and proposed learning activities. Variation in instructor competencies and the 
cognitive maturity of the class population can have an immense impact on learning 
outcomes. According to King and Kitchener (1994), students are in their late 
twenties or beyond before they reach the levels of cognitive maturity that would 
support reflection and higher levels of thinking. Attention must be given to the 
subject matter, particularly in terms of the intended objectives. While structure can 
be imposed by the instructor in a classroom environment, structure must be designed
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into the online activities to prevent a meaningless free-for-all that bears little or no 
resemblance to the thoughtful exchange of ideas.
Online learning is a demanding endeavor for the instructor and one that 
should never be approached as simply a means of lessening the occi 
class sessions. Instructors need to realize that this instructional vem 
demand more and not less work during both course design and delivery. These 
heightened demands are particularly likely when online course activities are initially 
attempted. The amount of higher level thinking that occurred during this research 
was gratifying; however, it is likely that higher level thinking would have been even 
more prevalent had the students benefited from aggressive and provocative 
questioning on the part of the instructor. Intensive instructor preparation and 
participation as prerequisites for the effective delivery of courses online were 
apparent during the conduct of this study.
Harasim, Hiltz, Teles, and Turnoff (1996), Lauzon (1992), and Tuckey 
(1993) contended that if  computer conferencing is appropriately designed, it will 
facilitate interaction among students and make distance education a supportive 
environment for the higher level cognitive goals that are envisioned by colleges and 
universities. This sounds somewhat simplistic when in fact it is immensely complex. 
Appropriate designs for computer conferencing must take into account a myriad of 
details. Course design cannot insure successful conferencing online unless the 
aspects of course development under consideration during the design process include 
the experience of the instructor, the online learning facilitation skills of the
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instructor, the course subject matter, and the available online conferencing tool. 
Unfortunately, as previously noted, many instructors in higher education are not 
comfortable with, or would prefer not to engage in, the delivery of courses online 
and, unfortunately, a well-designed course cannot make up for a lac 
willingness, or both on the part of the course instructor. It is contra 
teaching practices to place learners online unless ingredients that support effective 
online learning are included.
Concluding Remarks
This study provided data that reflect the levels of thinking that occurred when 
students were asked to participate in problem-solving discussions that would result in 
the production of individually or group-contrived problem solutions. While this 
study does not represent the exact replication of any previous studies, it does contain 
similarities to studies that examined the effects of collaboration and problem solving 
on levels of thinking with the aid of identical or similar coding schemes. When 
compared to similar research endeavors, the discussion environments for this study 
produced a percentage of higher levels of thinking that exceeded the results of 
previous studies. Owing to the scarcity of research that explores levels of thinking in 
online learning environments, future researchers are encouraged to investigate levels 
of thinking in a variety of environments with the goal of identifying the pedagogies 
that are most apt to heighten cognition and learning.
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Interaction Analysis Model:
Examining Social Construction of Knowledge in Computer Conferencing
Phase I: Sharing/Comparing of Information
A. A statement or observation or opinion
B. A statement of agreement from one or more participants
C. Corroborating examples provided by one or more particip
D. Asking and answering questions to clarify details of statements
E. Definition, description, or identification of a problem
Phase II: The Discovery and Exploration of Dissonance or Inconsistency 
among Ideas, Concepts, or Statements
A. Identifying and stating areas of disagreement
B. Asking and answering questions to clarify the source and extent of
disagreement
C. Restating the participants' positions and possibly advancing arguments 
or considerations in their support by references to the participants' 
experiences, literature, formal data collected, or proposal of relevant 
metaphor or analogy to illustrate point of view
Phase III: Negotiation of Meaning/Coconstruction o f Knowledge
A. Negotiation or clarification of the meaning of terms
B. Negotiation of the relative weight to be assigned to types of arguments
C. Identification of areas of agreement or overlap among conflicting 
concepts
D. Proposal and negotiation of new statements embodying compromise, 
coconstruction
E. Proposal of integrating or accommodating metaphors or analogies
Phase IV: Testing and Modification of Proposed Synthesis or Coconstruction
A. Testing the proposed synthesis against "received fact" as shared by the 
participants and/or their cultures
B. Testing against existing cognitive schema
C. Testing against personal experiences
D. Testing against formal data collected
E. Testing against contradictory testimony in the literature
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Phase V: Agreement Statement(s)/Applications of Newly-Constructed 
Meaning
A. Summarization of agreement
B. Applications of new knowledge
C. Metacognitive statements by the participants illustrating their 
understanding and that their knowledge or ways of thinkii 
schema) have changed as a result of the conference intera
Source: Gunawardena, C., Lowe, C., & Anderson, T. (1997). Analysis of a global 
on-line debate and the development of an interaction analysis model for 
examining social construction of knowledge in computer conferencing. Journal of 
Educational Computing Research, 17(4), 395-429.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
APPENDIX B 
COURSE DESCRIPTION
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
126
Course Description




1. To enable students to conduct online searchers competently and efficiently, 
as part of the provision of reference services.
2. To give students practice in applying those skills to databases available in 
libraries.
3. To review current issues and trends in online services, with an emphasis on 
keeping up via periodical literature and continuing education.
4. To stress importance of planning and evaluation of equipment and services, 
particularly in the area of cost control.
Subject Matter Content
Definition of Internet and searching terms 
Search strategies
Evaluation of Internet-accessible resources
Citation of Internet resources
Current issues and trends in online services
Considerations in purchasing online services and needed support technology
This course is designed to be flexible to meet the needs of students whose primary 
interests are doctoral research, master's research, and K-12 instructional needs.
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Asynchronous Online Discussions: Discussion One
Student Instructions: Collaborative Groups
> Welcome to the first of two asynchronous online discussions.
> The discussions will involve you and the other individuals who are assigned to your 
group.
> Discussion instructions are provided below.
> Pages three and four of this document contain the scenario that will 
this discussion.
Note: You may want to print these instructions.
Discussion Topic Refer to pages three and four below.
What is the time 
frame for the 
online
discussions?
The discussion will begin today (3/10) and continue through 3/17.
What is the goal 
of the
discussions?
The goal of the discussion is for the members of your group to 
arrive at a consensus regarding a solution to the situation described 
below.
Your discussions should be guided by the following steps in 
problem solving:
> Define and clarify the problem: The problem mav not be 
readily apparent. Correctly defining the problem is a 
critical first step in the problem-solving process.
> Review the available information: What are the possible 
causes of the problem? Is there more than one cause?
> Evaluate the evidence: Is it comprehensive enough to 
support the formulation of a viable solution to the problem? 
If not, what’s missing?
> Consider alternatives and implications: Identify the 
advantages and disadvantages of various solutions in terms 
of their feasibility and the cost of implementation. From 
amongst the possible options, which one is the most 
feasible and why?
> Select the best solution and support vour selection: Whv is 
the solution you selected better than the other solutions you 
discussed? Provide specifics to justify your selection.
Note: The sentences at the end of the scenario description provide 
additional requirements from your instructor regarding her 
expectations.
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Do the members 
of the group have 
to agree on the 
solution?
Yes, the members of your group must arrive at a consensus and 
agree on the problem solution.
Who will write up 
the solution and 
submit it to the 
instructor?
A group leader must be selected on the first or second day of the 
online discussions. That individual will write up the agreed-upon 
solution and e-mail it to the instructor no later than C An 7111 r — 
March 17th.
What are the 
group leader’s 
responsibilities?
The group leader will be responsible for:
> Insuring that group members remain focused on the 
problem.
> Guiding members through the steps in the problem-solving 
process (see below).






Yes, each group member is expected to make a minimum of five 




A substantive contribution is one that clearly supports the steps in 
problem solving that are outlined below.
Note: Greetings and superficial conversation will not count as a 
substantive contribution.
Will the course 
instructor be 
involved in the 
problem-solving 
discussions?
Yes, the instructor will ask probative questions and seek 
clarification as a means of supporting the discussion.
What specific 
criteria will be 






Student contributions to the problem-solving discussions will be 
graded on the basis of the following:
> Depth of thought.
> Significance of input.
> Timeliness.
> Clarity.
> Contributions (five required).
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How will problem 
solutions be 
assessed?
The criteria to be used in assessing problem solutions are as 
follows:
The selected solution:
> Addresses the identified problem.
> Represents an appropriate use of resources (reference 
materials).
> Is clearly supported by available data/infor
> Is feasible to implement.
How will grades 
for this activity be 
determined?
Your grade will be based on:
> The quality of the group’s problem solution (see above).
> Your contributions (five or more) to the group discussions 
(see criteria above).
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Asynchronous Online Discussions: Discussion One
Student Instructions: Individual Groups
> Welcome to the first of two asynchronous online discussions.
>  The discussions will involve you and the other individuals who are assigned to 
your discussion group.
> Discussion instructions and the discussion topic are provided be
Discussion Topic Refer to pages two and three of this document.
What is the time 
frame for this online 
discussion?
The discussion will begin today (3/10) and continue through 
3/17.
What is the goal of 
the discussion?
Discussion goals include:
>  Sharing thoughts and ideas regarding the scenario 
provided below.
>  Responding to questions that are raised by group 
members.
What are the 
discussion
requirements for each 
group member?
>  You should make a minimum of five contributions to the 
discussion.
>  Your comments should reflect your thoughts in regards 
to the scenario including possible solutions




solutions to the 
problem?
Yes, each member of the group will record their thoughts 
regarding a solution to the problem and e-mail it to the 
instructor no later than 5:00 P.M. on 3/17.
How will problem 
solutions be 
assessed?
Your problem solution should:
>  Address all aspects of the problem.
>  Represents an appropriate use of resources (what 
reference/course materials contributed to your solution?).
>  Be clearly supported by available data/information 
(course materials).
>• Be feasible to implement.
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How will my grade 
for this activity be 
determined?
Your grade will be based on:
> The quality of your problem solution (see above).
> Your contributions (five or more) to the group 
discussions.
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Asynchronous Online Discussions: Discussion Two
Student Instructions: Individual Groups
> Welcome to the second asynchronous online discussion.
> The discussions will involve you and the other individuals who are assigned 
to your discussion group.
> Discussion instructions and the discussion topic are provider 
to read the instructions carefullv because thev differ from thf 
received for the first discussions.
Discussion Topic Refer to page two of this document.
What is the time frame 
for this online discussion?
The discussions will begin April 4 and continue 
through April 11.
What is the goal of the 
discussions?
Discussion goals include:
>  Sharing thoughts and ideas regarding the 
scenario provided below.
> Responding to questions that are raised by group 
members.
What are the discussion 
requirements for each 
group member?
> You should make a minimum of five 
contributions to the discussion.
> Your comments should reflect your thoughts in 
regards to the scenario.
Note: Discussions should be confined to the 
members of your discussion group.
Will discussion 
participants submit a 
response to the scenario?
Yes, each member of the group will create a position 
paper and e-mail it to the instructor no later than 
10:00 P.M. on April 11. The paper should contain 
vour thoughts and ideas regarding the scenario.
which may or may not agree with the thoughts and 
ideas of the other members of your group.
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How will the position 
papers be assessed?
The contents of your position paper should reflect 
the requirements that are outlined in the scenario.
How will my grade for 
this activity be 
determined?
Your grade will be based on:
> The quality of your paper.
>  Your contributions (five or mor 
discussions.
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Asynchronous Online Discussions: Discussion Two
Student Instructions: Collaborative Groups
> Welcome to the second asynchronous online discussion.
> This discussion will involve you and the other individuals who are assigned to your 
group.
> Discussion instructions are provided below and thev differ from tl 
received for the previous discussion.
> Page three of this document contains the scenario that will be the ia,Fiv uUO 
discussion.
Note: You may want to print these instructions.
Discussion topic Refer to page three below.
What is the time frame 
for the online 
discussions?
The discussion will begin today (4/4) and continue through 
4/11.
What is the goal of the 
discussions?
The goal of the discussion is for the members of your group 
to arrive at a consensus regarding the contents of a position 
paper.
Your discussions should be guided by the following steps in 
problem solving:
> Define and clarify the problem/situation: Is it global 
or personal?
> Is there a clearlv identifiable root cause? If so, what 
is it? If there are multiple forces at play, how did 
they arise?
> Review the available information: What do vou 
know now? What else would you like to know?
> Evaluate the facts: Are thev comprehensive enough 
to support the creation of a viable and substantive 
position paper? If not, what’s missing? How will 
the facts impact your position points?
> Consider the implications of vour positions: Is each 
position totally positive or totally negative? If not, 
what are the gray areas?
> Identify the pros and cons and support vour 
selections: Can vou support the identified pros and 
cons with facts?
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Do the members of the 
group have to agree?
Yes, the members of your group must arrive at a consensus 
and agree on the pros and cons that will be included in the 
position paper.
Who will write up and 
submit a written 
response to the 
instructor?
A group leader must be selected on the first or second dav of 
the online discussions. That individual will 
paper and e-mail it to the instructor no late 
on April 11th.
What are the group 
leader’s
responsibilities?
The group leader will be responsible for:
> Insuring that group members remain focused on the 
scenario.
> Guiding members through the steps in the problem­
solving process outlined above.
> Typing and e-mailing a written response to the 
instructor.
Note: If vou have class on April 11. vou mav not want to be 
the group leader.
Are there participation 
requirements for the 
discussions?
Yes, each group member is expected to make a minimum of 
five substantive contributions to the discussions.
What is a substantive 
contribution?
A substantive contribution is one that clearly supports the 
steps in problem solving that are outlined below.
Note: Greetings and superficial conversation will not count 
as a substantive contribution.
Will the course 
instructor be involved in 
the problem-solving 
discussions?
Yes, the instructor will ask probative questions and seek 
clarification as a means of supporting the discussion.
What specific criteria 
will be utilized to grade 
student contributions to 
the online discussions?
Student contributions to the online discussions will be graded 
on the basis of the following:
> Depth of thought
> Significance of input
> Timeliness
> Clarity
> Contributions (five required).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
140
How will the position 
paper be assessed?
The criteria to be used in assessing the position paper are as 
follows:
> Extent to which the pros and cons were correctly 
identified.
> Appropriate use of resources (reference materials).
> Resource support for the identified pros and cons.
How will grades for this 
activity be determined?
Your grade will be based on:
> The quality of the group’s position 
above).
> Your contributions (five or more) to the group 
discussions (see criteria above).
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Individual and Collaborative Group Problem Solving 
Course Instructor Guidelines
What actions should the instructor take 
prior to the problem-solving 
discussions?
> Establish discussion groups on 
Blackboard.
>  Distribute problem- 
instructions.
>  Distribute and colie 
forms.
When will the consent forms be The students should read and sign the
distributed and collected? consent forms on Sat. (date). Students 
can elect not to be included in the 
research but their participation in the 
discussions is a course requirement.
When should the instructor distribute The instructor will post the
the instructions for the problem-solving instructions on Blackboard no later
activities? than 9:00 A.M Monday (date).
Can the instructor answer student The instructor can respond to
questions? questions that are related to the 
discussion process.
The instructor should not respond to 
questions that pertain to the 
identification or resolution of the 
problem.
When will the instructor post the The problem should be posted no later
problem on Blackboard? than 9:00 A.M. on Monday (date).
When should the instructor become The instructor should review the
involved in the online discussions? student postings Tuesday morning and 
provide appropriate comments (see 
recommended contributions below).
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How often should the instructor 
contribute to the online discussions?
What is the overall role of the instructor 
as the discussions progress?
What is the deadline for submitting 
problem resolutions to the instructor?
What criteria will be used to grade 
problem resolutions?
The instructor should provide 
comments/questions at least once each 
day.
The instructor should 
and thought-provokir 
throughout the discus
Additional details regarding the role 
of the instructor are provided in the 
paragraphs at the end of this 
document.
Students will submit problem 
resolutions to the instructor no later 
than 8:00 P.M. Friday (date).
The criteria to be used in assessing 
problem solutions is as follows:
The selected solution:
>  Addresses the identified problem.
>  Represents an appropriate use of 
resources (reference materials).
>  Is clearly supported by available 
data/information.
> Is feasible to implement.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
APPENDIX H
SCENARIO FOR ONLINE DISCUSSIONS SESSION ONE
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
145
Scenario for Online Discussions 
Session One
You are one of three library media specialists in the Albacore-Nigel Unified School 
District (ANUSD). You are currently located at the Albacore-Nigel High School. 
This is a rural district in a western state. The district houses appro 
students in three attendance centers. Most students ride the bus foi 
both to and from school. The communities served by the district a 
farming communities and agriculture is the industrial staple. The largest industry in 
the area is a small meat-packing plant in the eastern edge of the district. The district 
remains largely white in demographics; however, a small but growing Hispanic 
population has appeared in the district over the last five years.
The district’s three schools are all in need of minor repair. The oldest building is the 
Albacore Attendance Center for K-4 students. The core of that structure actually 
dates to 1926, making it the first multiroom schoolhouse in the county. The Nigel 
and Custer Attendance Centers are slightly more modem. Nigel School was built as 
a technical trade school in 1934 as a Works Project Administration project and 
Custer School was built in 1948 as the Custer Secondary School. It serves as the 
present 9-12 high school.
The district has a very tight budget, as do many rural schools across the nation. The 
district had to resort to pay-to-play athletics and eliminate some of the smaller 
activities programs due to budget constraints in the last five years. The teachers are 
unionized, but the educational support personnel and bus drivers are not.
The Background
In the past, ANUSD has always had a strong library program. Part of this was due to 
the former superintendent being married to a library-school professor. However, two 
years ago, the superintendent moved to another state to be the superintendent in a 
larger district. The new superintendent’s background does not have a rich library 
media tradition. The district is looking to find ways to create cost savings. The new 
superintendent set up a Cost Containment Committee to look at all aspects of the 
district and determine additional ways of saving money without cutting programs.
The Cost Containment Committee’s report was released to staff as a whole 
yesterday. You were shocked to see that the committee report stated that eliminating 
two of the three certified school library media positions was near the top of their list. 
Your two peers are both retiring at the end of the year. The committee has suggested 
that paraprofessional aides could replace them and that you could oversee all three
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library programs from your vantage point at the high school. Other districts in the 
area have similar programs in place.
The reduction in staff seems feasible due to the fact that the other two school library 
media specialists are both retiring, so no one has to be let go to realize this cost 
savings. In addition, the district will claim, as some other area districts have, that it 
is unable to find any qualified candidates. No one on the faculty c 
library media endorsement except for the three of you.
The superintendent and the business manager have requested that everyone 
potentially affected by the Cost Containment Committee report put together a 
response to the recommended budget cuts (detailed below). You are to explain vour 
position as to the potential impact on the library media program if the certified 
school librarians are replaced by paraprofessional aides. Your response should 
address the effects on students, teachers, and the limitations on programs. You 
should offer alternative cost containment ideas based on the media program budget. 
Be sure to think like a media specialist and use the resources from class.
Additional Information
Items Recommended for Reduction
Department Item/Program Potential Savings
Administration > Eliminate one 
administrative position
> Eliminate treats at 
faculty meetings
> Replace switchboard 





Academics > Eliminate elective 
automotives program
> Eliminate driver 
education program
> Reduce the counseling 
staff by one






Athletics > Eliminate all freshman 
athletic teams
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Online Discussion Scenario 
Session Two
You are the media specialist at a local middle school and a new school administrator 
was hired during the summer. This guy is a real fireball (recently completed a 
doctoral program) and he is proposing all sorts of changes, includi: 
a digital library at your school. He believes that digital libraries hs 
need for purchasing and storing hard copies of books.
You heard about this through the grapevine and you were mortified. You also heard 
that the administrator would like to reduce the size of the library staff in favor of 
hiring additional teachers. The thought of going digital disturbs you greatly because 
you believe that it could have an adverse impact on the status of the school library 
and its ability to positively impact student learning. However, you have not shared 
your feelings with the administrator or any members of the school staff.
You have been asked by the superintendent to react to the administrator’s proposal in 
a position paper. The superintendent complimented the administrator on his 
progressive thinking, but you sensed that he has grave misgivings in regards to a 
digital library. Your position paper will be discussed during an administrative 
meeting that you will attend in two weeks. The superintendent stressed that he 
expects to receive a fair and balanced assessment of the proposal. Your dilemma 
involves determining the factors that could be supporting the administrator’s 
thinking and producing substantive counterpoints.
School Facts
The information we have regarding the school is as follows:
> Located in a middle-/upper-class neighborhood
> 1,000 students
> 50 faculty and support staff
> Apple computers are 3-5 years old
> Server has limited available storage space
> The school building was constructed in 1995 and space is limited
> The library is small and short on space
> The ESL program is unusually large for the student population
> Members of the PTO are well educated and progressive in their thinking
> Scores on student reading assessments are slightly above average
> The budget for the upcoming school year is tight
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Online Discussion Instructions
Discuss the pros and cons of changing from a traditional to an electronic library. 
Include how this change would impact the faculty and the students. Include 
responses to the following questions: Is this situation necessarily problematic? Is 
this necessarily an either/or situation? Could the library be margir^1’'7^  
change occurs? Are your thoughts in favor of a traditional library 
needlessly negative? Would any of the facts about the school imp 
if so, how? It would probably impress the administrators if  you c< 
points to some of the school facts; is that feasible? What can you glean from the 
research in regards to the following?
> Budgets (positive/negative impact)
> Hardware/software/infrastructure (cost/maintenance)
> Availability of digital fiction, nonfiction literary works and reference materials
> Impact of electronic libraries on student reading/research/leaming
> Any other relevant issues
Note: Your key points (pro/con) must be reference based. You may wish to begin 
your research by reviewing: Educational Leadership Magazine (Technology Issue, 
2006).
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1 1 6 0 0 6 5 83
2 1 5 1 20 4
3 1 4 1 33 4
4 1 6 3 50 6
5 2 6 2 30 8 6 80
6 2 4 4 100 5 4 80
7 2 9 3 33 9 6 66
8 2 5 2 40 6 5 83
9 3 9 4 40 26 18 70
10 3 6 0 0 7 3 43
11 3 9 3 33 8 2 25
12 3 11 3 27 6 5 83
13 3 10 2 18 26 22 85
14 4 7 4 60 6 1 20
15 4 6 3 50 8 1 13
16 4 6 2 33 8 3 36
17 4 4 3 75 5 2 40
18 5 6 5 83 6 5 83
19 5 11 8 73 7 4 57
20 5 5 3 60 4 3 75
21 5 7 7 100 5 4 80
22 6 7 6 90 8 4 50
23 6 6 5 83 5 4 80
24 6 9 8 90 14 10 71
25 6 3 2 70 11 6 55
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